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Proceedings  of  the  Nineteenth  Annual  Convention 

OF  THE 

American  Railway  Bridge  and  Building 

Association 

HELD  IN  JACKSONVILLE.  FLA..  OCTOBER  19.  20  AND  21.  1909 


MORNING  SESSION. 

The  nineteenth  annual  convention  was  called  to  order  at 
10:  30  o'clock  A.  M.,  by  President  J.  P.  Canty  in  the  audi- 
torium of  the  Windsor  Hotel,  Jacksonville,  Florida,  Tues- 
day, October  19,  1909. 

President. — I  will  ask  all  present  to  arise  while  Brother 
B.  F.  Pickering  leads  us  in  prayer. 

Prayer  was  then  offered  by  Mr.  Pickering. 

President. — ^We  are  fortunate  in  having  with  us  this 
morning,  to  address  the  association  and  extend  a  welcome 
to  Jacksonville,  Mr.  W.  S.  Jordan,  the  mayor  of  this  beau- 
tiful city. 

Mayor  Jordan  then  proceeded  in  an  able  and  well  chosen 
talk  to  extend  on  behalf  of  himself  and  fellow  citizens  of 
Jacksonville  all  of  the  courtesies  which  would  naturally  sug- 
gest themselves  to  people  whose  true  southern  hospitality 
had  already  been  manifested  by  the  elaborate  plans  set 
under  way  for  the  entertainment  of  our  members  and  their 
families  during  the  convention. 

Mr.  H.  H.  Richardson,  secretary  of  the  Jacksonville 
Board  of  Trade,  then  gave  the  association  the  pleasure  of  his 
attendance  and  in  a  happy  and  interesting  address  supple- 
mented the  welcome  given  us  by  the  mayor,  as  follows : 

Mr.  President,  ladies  and  members  of  the  American  Railway 
Bridge  and  Building  Association:     In  the  absence  of  our  presi- 
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dent  and  vice-presidents  it  has  devolved  upon  me,  as  secretary  of 
the  Jacksonville  board  of  trade,  to  tender  you  a  hearty  welcome 
to  our  sunny  Southland.  I  may  say  that  I  feel  perfectly  at  home 
in  the  presence  of  these  representatives  of  transportation  com- 
panies, from  the  fact  that  for  fifteen  years  of  my  residence  in  this 
city  I  was  in  the  service  of  railroad  corporations,  in  various  ca- 
pacities, and  it  may  be  interesting  at  this  point  to  give  a  little 
experience  of  the  pioneer  days  in  the  transportation  business  in 
Florida. 

In  the  early  eighties  I  was  connected  with  the  Orange  Belt 
Ry.,  at  that  time  probably  the  longest  narrow-gage  railroad  in  the 
United  States.  I  came  in  with  the  new  management,  which  ul- 
timately made  it  a  very  model  piece  of  railroad.  Just  previous  to 
that  time  this  railroad  was  owned  and  operated  by  a  Russian,  who 
was  president,  vice-president,  secretary,  treasurer  and  general  man- 
ager rolled  into  one.  The  private  car  of  this  Pooh-Bah  was  an  old 
caboose  belonging  to  another  road  in  the  state,  and  was  attached 
to  a  very  ancient  looking  locomotive  of  the  saddleback  type  which 
we  still  see  occasionally  in  the  logging  camps.  On  one  occasion 
this  Russian  was  making  a  tour  of  his  road  on  this  private  and 
very  special  train,  and  they  had  a  break-down,  and,  try  the  best 
he  could,  the  engineer  could  not  get  it  to  move.  There  were  no 
telegraph  facilities,  and  the  general  manager  tore  his  hair  and  in 
his  broken  English  wailed:  "Vat  shall  ve  do;  vat  shall  ve  do?" 
The  engineer  being  somewhat  of  a  joker  folded  his  arms  and  calm- 
ly said :  "  Well,  sir,  the  best  thing  we  can  do  is  to  jack  up  the 
whistle  and  build  a  new  engine  underneath  it."  This  made  the 
manager,  if  possible,  hotter  than  ever,  and  he  roared:  "Man  you 
must  not  speak  that  vay  to  the  Orange  Belt  Railroad.  I  am 
the  Orange  Belt  Railroad.  You  are  fired."  As  they  were  miles 
away  from  anywhere  you  can  imagine  this  did  not  improve  the 
situation  very  much.  This  is  but  one  of  many  curious  experiences 
in  pioneer  railroading. 

Our  organization  took  great  pleasure  in  co-operating  with  the 
local  committee  of  your  members  and  the  Lumbermen's  Ass'n.,  in 
arranging  a  program  for  your  entertainment  which  we  hope  will 
meet  with  your  entire  approval.  It  may  not  be  inopportune  at  this 
time  to  tell  you  something  of  our  progressive  city,  and  to  give  you 
a  vivid  idea  of  its  progress,  it  becomes  necessary  for  me  to  go 
back  to  a  very  hot  day  in  May,  a  few  short  years  ago,  when  this 
city  was  visited  with  one  of  the  most  disastrous  conflagations  of 
the  time.  In  eight  hours  there  were  destroyed  upwards  of  3,000 
buildings,  covering  an  area  of  655  acres,  and  involving  a  loss  of 
$15,000,000,  with  only  $5,000,000  insurance.  Ten  thousand  of 
our  people  were  homeless  that  night,  but  with  true  cosmopolitan 
grit  they  did  not  sink  in  despair  in  the  ashes  of  our  city,  for  in  a 
few  days  temporary  buildings  and  shacks  sprung  up  here  and 
everywhere  and  business  was  resumed.  At  that  time  the  population 
was  only  28,000,  of  which  55  per  cent  were  colored. 

In  the  eight  years  of  reconstruction  since  that  time  there  have 
been  expended  upwards  of  $25,000,000,  the  population  has  in- 
creased 120  per  cent,  and  we  today  have  a  population  of  66,500 
people.  What  appeared  at  the  time  to  be  a  terrible  disaster,  like 
the  experience  of  many  other  cities  in  this  great  land,  has  turned 
out  to  be  a  blessing  in  disguise,  for  today  we  have  a  modern,  up- 
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to-date  and  beautiful  city.  It  has  more  wholesale  houses  than  any 
city  of  its  size  in  the  United  States ;  it  is  the  metropolis  of  Florida 
and  the  gateway  to  the  land  of  Ponce  de  Leon. 

One  of  the  great  pieces  of  work  undertaken  by  the  board  of  trade 
to  upbuild  our  commerce  has  been  the  deepening  of  our  waterways. 
Twenty  years  ago  the  channel  from  the  city  to  the  sea  was  only 
eleven  feet  in  depth,  and,  like  the  Irishman's  flea,  was  jumping 
from  one  side  of  the  river  to  the  other.  To  show  faith  in  our 
work  our  county  bonded  itself  for  $300,000,  to  make  the  first  im- 
provements, and  by  the  persistent  and  tireless  efforts  of  our  waterway 
committee,  with  the  aid  of  the  national  congress,  we  now  have  a 
channel  24  feet  in  depth  at  low  tide,  and  a  further  bond  is  being* 
made  at  this  time  to  increase  the  depth  to  30  feet  at  low  tide.  Every 
foot  of  depth  added  to  this  channel  has  shown  a  marked  increase  in 
the  commerce  of  the  city,  and  the  development  of  Jacksonville  as 
a  port  has  increased  the  business  of  the  railroad  transportation 
companies  beyond  measure. 

We  hope  that  while  in  the  city  you  will  find  the  opportunity 
to  visit  some  of  our  industrial  enterprises  and  factories,  our  prod- 
ucts consisting  largely  of  lumber,  turpentine,  naval  stores,  cigars 
and  many  other  articles.  Florida  today  produces  SO  per  cent  of 
the  naval  stores,  rosin  and  turpentine  consumed  in  the  world. 

One  of  the  interesting  sights  that  you  will  see  while  here  is  our 
famous  ostrich  farm,  which  is  not  merely  a  place  of  amusement,  but 
actually  a  paying  investment,  from  a  commercial  standpoint.  Both 
the  ladies  and  gentlemen  will  be  interested  in  this  sight,  the  ladies 
from  the  fact  that  they  will  see  from  whence  comes  their  beautiful 
ostrich  plumes  and  feather  boas.  I  hope  the  gentlemen  will  take 
with  them  their  fat  pocket  books,  for  I  feel  sure  that  when  they 
come  away  they  will  be  flat  instead  of  fat. 

Your  trip  down  the  majestic  St.  John's  river  tonight  will  be  a 
revelation  to  you.  Possibly  you  are  not  aware  that  this  beautiful 
stream  is  one  of  the  very  few  in  the  country  which,  for  a  distance 
of  several  hundred  miles,  flows  in  a  northerly  direction.  Its  banks 
are  the  scenes  of  interesting  historical  happenings,  from  the  time 
of  Ponce  de  Leon  and  De  Soto,  and  the  scenes  of  the  massacres 
by  the  Indians  of  the  original  white  settlers  400  years  ago.  Florida 
has  indeed  a  most  romantic  history,  having  existed  under  four  flags, 
Spain,  France,  England  and  the  United  States,  and  while  we  prob- 
ably have  not  as  many  ancient  things  to  show  you  as  the  City  of 
Boston,  yet,  as  I  told  the  Boston  people  a  few  months  ago,  we  can 
show  them  historical  remains  that  antedate  even  some  of  their 
pleasing  sights. 

For  Wednesday  evening  we  have  arranged,  in  accordance  with 
the  proijram,  what  is  called  a  "  Dutch  lunch."  Why  it  was  so-called 
I  cannot  understand,  unless  it  was  named  by  the  chairman  of  your 
local  committee,  Mr.  Cahill,  who  is  an  Irishman.  However,  we 
bave  done  the  best  we  can  to  live  up  to  the  name,  and  we  feel 
sure  that  you  will  have  a  pleasant  evening  with  us  in  our  board 
of  trade  auditorium  that  night. 

One  of  the  most  interesting  features,  probably,  of  your  trio  to 
this  dty  would  have  been  the  trip  on  the  wonderful  "  Over-the-Sea  " 
•^Jway  extension  to  Key  West,  the  development  of  which  is  large- 
ly due  to  those  captains  of  industry.  Mr.  Henry  M.  Flagler  and 
^^  late  Henry  B.  Plant.     The  construction  of  a  concrete  viaduct 
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from  the  mainland  of  Florida  to  Key  West  is  one  of  the  most 
stupendous  undertakings  of  the  century.  I  was  over  the  work  in 
March  and  was  astonished  to  find  the  magnitude  of  it.  It  is  Mr. 
Flagler's  aim  to  get  this  road  completed  and  trains  running  on  it 
by  his  birthday,  in  January,  1910.  It  is  with  extreme  regret  that 
I  learn  today  that  owing  to  the  damage  done  by  the  recent  violent 
hurricane  it  will  be  impossible  for  your  party  to  visit  this  work, 
as  I  am  sure  it  will  be  a  great  disappointment  to  you.  I  desire  to 
point  out  to  you  that  it  is  not  considered  that  there  will  be  any 
danger  of  this  structure  being  damaged  similarly  after  its  com- 
pletion, as  the  damage  that  was  done  was  only  to  the  uncompleted 
approaches  of  these  long  concrete  viaducts. 

I  notice  on  my  right  a  large  majority  of  the  male  members  of 
this  organization,  and  on  my  left  a  majority  of  the  ladies.  I  pre- 
sume diat  the  male  members  on  my  ri^ht  could  properly  be  de- 
scribed as  bridge  workers  and  the  ladies  on  my  left  as  bridge 
players.    (Laughter.) 

And  now,  ladies  and  gentlemen,  I  again  bid  you  welcome  to  our 
city  and  our  state,  the  land  of  sunshine,  the  land  of  the  orange 
blossom  and  its  golden  fruit,  the  land  where  the  mocking  bird  sings 
you  to  sleep  at  night  and  awakens  you  in  the  morning  with  its 
beautiful  song;  and,  for  the  benefit  of  the  youthful  ladies  and 
gentlemen  who  are  here,  I  may  say  also,  the  land  where  Ponce  de 
Leon  sought  for  and  found  the  fountain  of  perpetual  youth;  and 
I  feel  that  all  of  you  will  take  advantage  of  your  opportunities 
and  get  some  of  the  Florida  sand  in  your  shoes,  when  I  predict 
that  many  of  you  will  again  visit  our  beautiful  sunny  southland. 
Mr.  President  and  friends,  I  wish,  in  behalf  of  myself  and  my 
associates  and  fellow  citizens,  to  extend  to  you  the  hand  of  fellow- 
ship, that  you  may  have  a  very  pleasant  and  profitable  session  here 
in  our  city,  and  that  when  you  have  returned  to  your  homes  you 
will  have  nothing  but  pleasant  recollections  of  your  visit  with  us. 
I  thank  you.     (Applause. ) 

Presidwit. — I  am  sure  that  I  represent  the  feelings  of  all 
our  members  and  their  families  in  thanking  you,  Mr. 
Richardson,  for  your  cordial  welcome,  and  that  not  the  least 
of  the  many  pleasing  recollections  of  our  visit  to  your  beau- 
tiful sunny  southland  will  be  the  friendly  associations  with 
yourself  and  fellow  citizens  already  so  happily  inaugurated. 

President. — ^The  next  order  of  business  is  the  roll  call 
which  is  handled  by  a  system  of  registration.  Cards  for  the 
purpose  will  be  found  on  the  table,  at  the  rear  of  the  hall, 
and  all  are  urged  to  fill  them  out  and  place  them  in  the 
box  on  that  table. 
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Members  Present. 


Aldrich,  G.,   N.  Y.  N.  H.  &  H.  R.  R.,  Boston,  Mass. 

Andrews,  Geo.    W.,  B;  &  O.  R.  R.,  Baltimore,  Md. 

AsHBY,  E.  B.,    L.  V.  R.  R.,  New  York  City. 

Baiirett,  E.  K.,   F.  E.  C.  Ry.,  St.  Augustine,  Fla. 

Beard,  A.   H[.,     P-   &  R-  Ry-»  Reading,  Pa. 

Bowers,  S.   C,    Pa.  Lines  West,  Steubenville,  O. 

Bowers,  Stanton,  P.  C.  C.  &  St  L.  R,  R.,  Bradford,  Ohio 

Brown,  J.  B.,    K.   C.  C.  &  S.  Ry.,  Clinton,  Mo. 

Cahill,  M.    F-,    S.  A.  L.   Ry.,  Jacksonville,   Fla. 

Canty,  J.  P.,    B.  &  M.  R.  R.,  Fitchburg,  Mass. 

Clark,  W.  M .,   B.  &  O.  R.  R,,  Glenwood,  Pa. 

Crane,  Henry,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 

DupREE,  Jas.,    Sou.  Ind.  Ry.,  Crete,  111. 

Fake,  C.  H.,   M.  R.  &  B.  T.  Ry.,  Bonne  Terre,  Mo. 

Fullem,  T,  J.,  I.  C.  R.  R.,  Chicago,  111. 

Geary,  S.,  Pa.    Lines  West,  Cambridge,  O. 

Hadwen,  T.    L.  D.,  C.  M.  &  St  P.  Ry.,  Chicago,  111. 

hoFBCKER,    P.,    L.  V.  R.  R.,  Auburn,  N.  Y. 

Hubbard,  A.   B.,  B.  &  M.  R.  R.,  Boston,  Mass. 

Hudson,  B.    Iwi.,  C.  R.  I.  &  G.  Ry.,  Ft.  Worth,  Tex. 

JuTTON,  Lee,    C.  &  N.  W.  Ry.,  Chicago,  111. 

Kelly,  C.  W.,   F.  M.  &  Co.,  Chicago,  111. 

KnxAM,  A.   E.,  Intercolonial  Ry.,  Moncton,  N.  B. 

KiLUAN,  J.  A.,  Southern  Ry.,  Charlotte,  N.  C. 

King,  A.  H.,   O.  S.  L.  Ry.,  Salt  Lake  City. 

LiutCT,  C.   M.,   P.  R<  R.,  Jamestown,  Pa. 

Large,  H.  M-,  G.  R.  &  I.  R.  R..  Ft.  Wayne,  Ind. 

Lemond     T.    S.,    Southern  Ry.,  Charlotte,  N.  C. 

LiCHTY '  C.    A.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Markley,  a.    S.,  C.  &  E.  I.  R.  R.,  Danville,  111. 

Markley,  J.   H.,  T.  P.  &  W.  Ry.,  Peoria,  111. 

McIntyre,   Jas.,  Miami.  Fla. 

McKeel    W.    S.,  G.  R.  &  I.  R.  R.,  Grand  Rapids,  Mich. 

McLean,  Neil,   Erie  R.  R.,  Huntington,  Ind. 

McNab,  a.,  p.  M.  R.  R.,  Holland,  Mich. 

Miller   A.   F-»  Pa-  Lines  West,  Chicago,  111. 

MoEN.  J.  0-,  C.  &  N.  W.  Ry.,  Boone,  la. 

Moore  W.  H-»  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Morgan    J-    ^•»  Southern  Ry.,  Columbia,  S.  C. 

Musser'  E>*    G-,   Pa.  Lines  West,  Wellsville,  O. 

Noon   W    'M.,   I>.  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

CyNKiLL   *P     J-»   L-  S.  &  M.  S.  Ry.,  Adrian,  Mich. 

Patterson     S.   F.,  B.  &  M.  R.  R.  Concord,  N.  H. 

Pickering/  B.  F.,  B.  &  M.  R.  R.,  Sanbornville,  N.  H. 

Powers  G    F-»  Joliet,  111. 

Rdd  r1  H.,  I--  S.  &  M.  S.  Ry.,  Cleveland,  O. 

RiCHEY  C.   W'f  P-  R-  ^'  Pittsburg,  Pa. 

RiNEY  'm.,    C    &  N.  W.  Ry.,  Baraboo,  Wis. 

ScHEETz    F     B.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 

Sheldon    T  '  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

ShajSe  r> '  VV.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Spencer   C.  F.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 

Statkn,'j.  M-»  C*  *  ^-  ^y-»  Richmond,  Va. 
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Soles,  G.  H.,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 
Storck,  E.  G.,  p.  &  R.  Ry.,  Philadelphia,  Pa. 
Strouse,  W.  F.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
1  HOMAS,  C.  E.,  I.  C.  R.  R.,  Chicago,  III. 
Weise,  F.  E.,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 
Welker,  G.  W.,  Southern  Ry.,  Alexandna,  Va. 
Winter,  J.  L.,  S.  A.  L.  Ry.,  Waldo,  Fla. 
Wise,  E.  F.,  Waterloo,  la. 
Wright,  C.  W.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 


The  following  applicants  for  membership,  subsequently 
?cted,  were  also  present : 


elected,  were  also  present : 


Barker,  W.  M.,  S.  A.  L.  Ry.,  Scotia,  S.  C. 
Brown,  Alf,  St.  L.  R.  M.  &  P.  R.  R.,  Raton,  N.  M. 
Cahill,  p.  W.,  S.  a.  L.  Ry.,  Fernandina,  Fla. 
Christy,  B.  B.,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 
DoDD,  A.  M.,  C.  of  Ga.  Ry.,  Columbus,  Ga. 
Gooding,  W.  J,,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 
Griffith,  F.  M.,  C.  &  O.  Ry.,  Covington,  Ky. 
Jennings,  G.  H.,  E.  J.  &  E.  Ry.,  Joliet,  ill. 
Land,  B.  Jr.,  S.  A.  L.  Ry.^  Jacksonville,  Fla. 
Mahan,  Wm.,  W.  &  L.  E.  R.  R.,  Canton,  O. 
MEYER.S,  W.  F.,  C  &  N.  W.  Ry.,  Belle  Plaine,  la. 
Nelson,  J.  C,  S.  A.  L.  Ry.,  Portsmouth,  Va. 
Powell,  C.  E.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 
Rice,  A.  P.,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 
Salisbury,  J.  W.,  A.  C.  L.  R.  R.,  Port  Tampa,  Fla. 
Smith,  G.  B.,  S.  A.  L.  Ry..  Woodbine,  Ga. 
Taylor,  t\  A.,  B.  &  O.  R.  R.,  Cumberland,  Md. 

President. — Next  in  order  is  the  reading  of  the  minutes. 

Mr.  Reid. — As  the  minutes  of  the  last  meeting  were 
printed  in  the  proceedings,  I  move  that  their  readjng  be 
dispensed  with. 

Motion  duly  seconded  and  carried. 

President. — Next  is  the  report  of  the  committee  on  mem- 
bership. 

Mr.  Lichty. — I  think  it  might  be  well  to  defer  this  until 
this  afternoon,  as  there  will  probably  be  some  additional 
members,  and  I  will  then  present  a  complete  report. 

There  being  no  objection  it  was  so  ordered. 

President. — Next  in  order  is  an  address  by  the  president. 
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THE  PRESIDENT'S  ADDRESS. 

Fellow  Members: — When  submitting  the  program  for  this  con- 
vention to  the  officers  and  executive  committee  of  our  association 
for  approval,  a  line  of  thought  was  awakened  by  the  remark  of  a 
member  of  the  before-mentioned  committee,  which  resulted  in  fur- 
nishing a   subject   for  this  address. 

This  member,  in  his  letter  to  me,  referring  to  our  proposed 
schedule,  stated :  "  I  trust  that  the  time  allowed  for  the  meetings 
will  be  sufficient  to  do  the  actual  work  of  the  convention." 

It  immediately  occurred  to  me  that,  perhaps,  we  were  overdoing 
the  jollification  part  in  our  suggested  program  but,  having  later 
given  the  subject  much  careful  attention,  I  now  feel,  however,  that 
we  have  been  traveling  on  the  right  road. 

Any  attempt  to  enlarge  on  our  customary  number  of  reports  and 
discussions  is  to  be  condemned,  as  this  tendency  would  result,  if 
carried  out,  in  actually  eradicating  many  advantages  which  our  con- 
ventions now  offer  to  some  of  our  members.  Perhaps,  it  may  be 
advisable  to  shorten  our  formal  technical  program.  Your  atten- 
tion is  called  to  the  fact  that,  for  several  years  past,  the  American 
Society  of  Civil  Engineers  have  limited  their  discussions  of  technical 
subjects  to  such  an  extent  as  to  materially  shorten  their  program 
in  this  respect,  and  the  time  at  their  annual  meetings  is  now  con- 
siderably devoted  to  excursions  and  social  gatherings. 

Some  of  you  have  perhaps  heard  people  remark  that  conventions 
of  organizations  similar  to  ours  have  developed  into  gatherings 
conducted  bv  the  supply  men.  There  may  be  apparently  good  foun- 
dation for  criticisms  being  applied  by  those  who  obtain  only  a 
superficial  view  of  such  meetings,  but,  to  those  who  probe  beneath 
the  surface,  the  real  character  of  our  conventions  is  presented. 

Our  meetings  are  truly  representative  of  the  maintenance  of  rail- 
way bridges  and  buildings  and  most  of  our  members  feel,  I  am 
sure,  that  they  derive  much  good  in  an  educational  way  from  this 
organization. 

The  excursion  events  in  the  programs,  without  a  doubt,  are  con- 
spicuous. These  annual  meetings  offer  to  many  of  us  our  only 
opportunity  to  obtain  a  vacation.  Neglect  to  appreciate  this  properly 
in  making  out  programs  would  be  quickly  apparent  in  the  growth 
of  this  association.  The  sight-seeing  trips  and  other  events  on 
the  schedules  provided  each  year,  outside  of  strictly  technical  work, 
can  not  be  called  time  given  over  to  pleasure  wholly,  as  these  out- 
ings are  highly  useful  in  permitting  groups  of  men  having  mutual 
interests  to  discuss  their  problems  informally.  These  quiet  gather- 
ings are  not  especially  noticeable,  except  to  the  close  observer, 
but,  nevertheless,  they  are  continually  being  held  at  every  conven- 
tion. It  may  be  that,  to  many  of  us,  these  side  meetings  are  of 
the  greatest  importance,  as  we  are  enabled  to  get  in  close  touch, 
thereby,  with  men  from  different  parts  of  the  country  and  talk 
over  the  troublesome  features  of  work  to  much  better  advantage 
than  can  be  done  in  the  convention  hall.  Furthermore,  there  are 
some  features  of  the  administration  of  railroads  that  can  not  be 
properly  discussed  except  at  these  informal  gatherings. 

The  quality  of  the  men  comprising  the  membership  and  the 
healthy,  steady  growth  of  this  association  is  ample  evidence  that 
our  policy  has  been  correct.    In  order  to  show  that  the  membership 
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of  our  association  represents  in  no  limited  way  the  maintenance 
of  railway  bridges  and  buildings,  I  have  made  a  classification  of 
the   member  under   separate  headings   as   follows: — 

Railway  Supervisors,  Master  Carpenters  and  General  Foremen 

of  Bridges  and   Buildings,    164 

Railway  Bridge  Supervisors,    14 

Railway   Building   Supervisors,    8 

Railway  Chief  Engineers,    17 

Railway  Assistant  Chief  Engineers,  2 

Railway  Bridge  Engineers,   9 

Railway    Division    Engineers,    16 

Railway  Resident  Engineers 4 

Railway  Engineers  of  Maintenance  of  Way,  7 

Railway  Assistant  Engineers,   28 

Railway  Inspectors  of  Maintenance  of  Way,   20 

Railway  Roadmasters,  6 

Railway  Foremen  of  Water  Service,  5 

Railway    Superintendents,    6 

Railway  General   Managers,   2 

Railway  Presidents,   2 

Civil  Engineers,  General  Practice 22 

Contractors,    3 

Miscellaneous,    34 

From  1892  to  1902  membership  of  this  association  increased  grad- 
ually from  112  to  171.  Since  1902  our  growth  has  been  rapid, 
until  we  now  have  an  enrollment  of  368  members,  from  over  100 
railroads,  representing  197,409  miles  of  road  in  the  United  States, 
Canada,  Mexico,  Australia  and  New  Zealand. 

Before  closing  my  remarks,  I  feel  it  is  my  duty  to  state  that  no 
small  praise  for  the  past  success  and  present  all-around  healtlvy  con- 
dition of  this  association  is  due  to  our  Secretary,  Mr.  S.  F.  Fatter- 
son.  It  may  be  a  surprise  to  some,  and  I  am  positive  it  will  be 
painful  to  all  of  you,  to  learn  that  our  good  old  friend,  familiarly 
known  as  the  "  Deacon,"  having  decided  to  give  up  his  position  as 
secretary,  handed  in  his  resignation  to  the  executive  committee  at 
their  meeting  in  Chicago  last  March.  It  is  my  desire  that  the  as- 
sociation at  this  convention,  consider  thoroughly  the  18  years  of 
labor  of  our  worthy  scribe  and  that  suitable  action  be  taken  by  us 
to  show  our  appreciation  of  his  past  efforts. 

With  these  few  statements  in  regard  to  general  conditions,  I 
will  now  close  my  remarks  and  proceed  with  the  program  of  the  con- 
vention. 

President. — -Next  in  order  is  the  report  of  the  executive 
committee. 

REPORT   OF   EXECUTIVE   COMMITTEE. 

To  the  Officers  and  Members  of  the  American  Railway  Bridge 
and  Building  Association: 

A  session  of  the  executive  committee  was  called  to  order  by  Pres- 
ident Canty  at  the  close  of  the  Washington  convention  last  year. 
The  secretary  was   instructed   to   procure  a  new   seal,   stationery. 
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Jtc,    and  to  continue  to  pay  bills  as  heretofore,  holding  receipts 
for  vouchers. 

Moses  Burpee,  J.  P.  Snow,  and  J.  B.  Sheldon  were  appointed  a 
committee  on  publication.  On  motion,  the  president  was  instructed 
to  appoint  a  sub-committee  of  three  members  of  the  executive  com- 
mittee to  select  designs  for  badges,  and  to  purchase  the  same.  No 
further  business  appeared  and  the  meeting  adjourned. 

An  executive  committee  meeting  was  called  to  order  by  Presi- 
dent Canty  at  the  Auditorium  hotel,  Chicago,  March  .16,  1909.  All 
members,  except  one,  were  present.  Mr.  M.  F.  Cahill  made  a  verbal 
report  of  progress  on  the  program  for  our  next  convention,  and 
^^^'^rnended  the  Windsor  Hotel,  at  Jacksonville,  Fla.,  as  the  best. 

.    '^^rc  was  discussion  in  regard  to  transportation  for  the  side 

tarn  ^^^  **  ^^^  ^^^*  ^*^^  *^^  local  committee  to  arrange  all  entcr- 

f  l^^nts,  and  excursions,  and,  if  necessary,  issue  a  circular,  in- 

^^I^ingr  members  in   regard  to  transportation.     Such  information 

pott  ^^^."  *"  *^^  official  program.     Secretary  Patterson  read  a  re- 

p^j.     bating  that  the  present  condition  of  the  association  was  pros- 

the   ^^.  and  offered  bis  resignation  as  secretary,  to  take  effect  at 

pja^^^ose  of   the   present   term.     The   report   was   accepted,   and 

^  ^^   on  file. 

u^  ^  committee  on  badges  reported  progress  and  asked  further 
^^'     On  motion,  the  president  was  instructed  to  appoint  a  com- 

tCWU^  of  one  or  more  to  get  designs  for  a  new  certificate  of  member- 
^\p  and  application  blank.  On  motion,  the  secretary  was  instructed 
to  print  a  program  for  our  next  convention,  including  a  list  of 
names,  numbered  in  the  order  which  they  joined  the  association, 
also  an  alphabetical  directory,  the  committee  on  badges  to  provide 
numbers  for  each  member. 

Hotel  Windsor,  Jacksonville,  Fla.,  was,  on  motion,  voted  as  the 
place  for  our  next  convention. 

Notice  of  amendment  to  constitution  was  given. 

No  further  business  appearing,  the  meeting  adjourned. 

An  executive  committee  meeting  was  called  to  order  by  the 
president  Monday  evening,  Oct.  18.  1909,  at  8  o'clock  P.  M.,  at  the 
Windsor  Hotel,  in  Jacksonville,  Fla.  A  quorum  was  not  present, 
but  about   12  members  were  in  attendance. 

Remarks  were  made  by  Mr.  Richardson,  secretary  of  the  board 
of  trade,  outlining  the  entertainment  they  wished  to  give  us,  and 
noting  some  of  the  attractions  of  the  city. 

No  special  business  was  transacted,  but  a  general  discussion  on 
the  welfare  of  the  association  was  carried  on. 

Adjourned. 

S.  F.  Patterson, 

Secretary. 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  accepte*] 
and  printed  in  the  proceedings. 

Motion  duly  seconded  and  carried. 

President. — Next  is  the  annual  report  of  the  secretary. 
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SECRETARY'S  REPORT. 

Concord,  N.  H.,  Oct.  15,  1909. 
To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 

I  submit  the  following  report  for  the  year  ending,  October  19, 
1909: 

Eleven  hundred  copies  of  the  proceedings  of  the  eighteenth  annual 
convention,  held  at  Washington,  D.  C,  were  distributed  to  members 
in  our  own  country,  and  to  those  residing  in  Canada,  Mexico,  Aus- 
tralia, New  Zealand  and  India.  Comphmentary  copies  were  also 
sent  to  Paris  and  London,  and  by  request,  to  several  library  associa- 
tions abroad. 

We  have  now  on  our  roll  364  names,  death  having  claimed  four 
during  the  year,  namely: 

Mr.  J.  E.  Johnson,  of  the  Rutland  R.  R.,  Rutland,  Vt.,  died  Feb. 
13,  1909. 

Mr.  R.  L.  Heflin,  of  the  Lehigh  Valley  R.  R.,  Sayre,  Pa.,  died 
March  1,  1909. 

Mr.  W.  J.  Mellor,  of  the  Morgan's  Louisiana  &  Texas  R.  R.  & 
S.   S.   Co.,  LaFayette.  La.,   died  June  20,   1909. 

Mr.  E.  T.  Welch,  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
Ry.,  Mankato,  Minn.,  died  October  9,  1909. 

The  memoir  committee  will  make  proper  mention  of  each. 

About  100  members  were  in  attendance  at  the  Washington  meet- 
ing. A  pleasant  feature  of  the  convention  was  the  reception  by 
President  Roosevelt,  a  privilege  which  was  appreciated  by  all. 

In  resigning  my  position  as  secretary,  I  am  pleased  to  be  able  to 
state  that  the  financial  condition  of  the  association  is  satisfactory, 
that  the  membership  is  steadily  increasing,  and  the  interest  of  the 
members  shows  no  diminution ;  and  although  we  do  not  call  our- 
selves a  "  brotherhood,"  yet  the  spirit  of  unity  which  prevails  in 
our  intercourse  might  rightfully  entitle  us  to  that  name. 

I  bespeeak  most  cordially  for  my  successor,  the  support  and  loyal 
co-operation  which  has  characterized  the  relations  between  me  and 
the  members  of  the  association  for  eighteen  years,  and  I  wish  to 
say  that,  although  now  no  longer  an  office  holder,  my  good  wishes 
and  my  affection  for  the  many  friends  made  during  that  period  will 
know  no  change  while  I  am  spared  to  take  an  interest  in  the  affairs 
of  the  association. 

FINANCIAL. 

DR. 

Cash  balance  in  my  hands  last  report $   246.73 

Cash  received  for  fees  and  dues 773.00 

Cash  received  for  sale  of  books 25.01 

Cash    received    for  advertisements,    1,493.90 

Total    receipts,    $2,538.64 

CR. 

By  cash  paid  out,  for  which  I  hold  vouchers, $2,421.50 

Balance  in  my  hands,  $1 17.14 

Respectfully   submitted, 

S.  F.  Patterson, 

Secretary. 
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Mr.  Killam. — I  move  that  the  report  be  accepted  and 
referred  to  the  auditing  committee,  and  printed  in  the  pro- 
ceedings. 

Motion  was  duly  seconded  and  carried. 

Secretary. — I  have  here  letters  from  the  following  mem- 
bers, expressing  their  regret  at  inability  to  be  with  us  at  this 
convention:  Mr.  W.  A.  McGonagle,  President  D.  M.  &  N. 
Ry.:  Mr.  C  P.  Austin,  (treasurer)  B.  &  M.  R.  R.:  Mr.  C. 
W.  Vandegrift,  C.  &  O.  Ry. ;  and  Mr.  J.  N.  Penwell,  L.  E. 
&  W.  Ry. 

The  following  letter  from  the  treasurer,  Mr.  C.  P.  Austin, 
was  read : 

Lawrence,  Mass.,  Sept.  28,  1909. 
Mr.  J.  P.  Canty,  Fitchburg,  Mass., 

Dear  Sir:  On  account  of  sickness  in  my  family  I  regret  that  I 
will  be  unable  to  attend  the  meeting  at  Jacksonville  in  October. 

I  hereby  tender  my  resignation  as  treasurer  of  the  association, 
to  take  effect  at  this  meeting,  and  will  turn  over  the  bank  books 
and  records  or  withdraw  the  deposits  and  send  to  my  successor 
or  to  whom  the  executive  committee  shall  direct. 

Yours  truly, 

C  P.  Austin, 

Treasurer. 

President. — Next  in  order  is  the  treasurer's  report. 

TREASURER'S  REPORT. 

Lawrence,  Mass.,  Oct.  15,  1909. 
To  the  Officers  and  Members  of  the  Ameriean  Railway  Bridge  and 
Building  Association: 
I  beg  leave  to  submit  the  following  report  for  the  year  ending 
October  18,  1909: 

DR. 

Cash  on  hand  last   report,    $1,358.61 

Interest,  Medford  savings  bank,  to  May,  1909 42.74 

Interest,  Lawrence  savings  bank,  to  April,  1909, 6.00 

Received  from  secretary,  July  8,  1909 200.00 

Received  from  secretary,  Aug.  31,  1909 300.00 

Total  on  hand,   $1,907.35 

Respectfully  submitted, 

C.  P.  Austin, 

Treasurer. 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  accepted 
and  referred  to  the  auditing  committee,  and  printed  in  the 
proceedings. 
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Motion  duly  seconded  and  carried. 

President. — Next  in  order  is  the  report  irom  the  relief 
committee.  There  is  no  report,  and  I  presume  one  was  un- 
necessary. Next  in  order  is  the  appointment  of  committees, 
which  I  will  name  as  follows :  Auditing  committee,  C.  W. 
Richey,  C.  H.  Fake,  and  E.  G.  Storck.  Committee  on  resolu- 
tions, R.  H.  Reid,  J.  H.  Markley.  and  W.  F.  Strouse. 
Obituary  committee,  G.  W.  Andrews,  A.  B.  Hubbard  and 
J.  S.  Lemond. 

President. — Next  in  order  is  the  report  from  the  com- 
mittee on  memoirs. 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 

Once  more  in  our  busy  lives  we  are  reminded  that  we  are  bom 
to  die  after  a  few  short  years  of  activity.  During  the  last  year, 
four  of  our  members  have  been  called  to  a  permanent  home  where 
they  are  beyond  our  praise  or  censure. 

Our  committee  begs  leave  to  submit  the  following  memoirs  and 
recommends  that  a  copy  be  sent  to  the  families  of  our  d^>arted 
friends  and  that  a  copy  be  printed  in  the  proceedings  Of  this  con- 
vention. 

J.  N.  Penwell, 

Committee. 
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MEMOIR. 
James  E.  Johnson,  supervisor  of  bridges  and  buildings  of  the  Rut- 
iand  Railroad,  was  a  charter  member  of  Ihia  Association.  He  died 
at  his  home  in  Rutland,  Vennont,  on  Feb.  13,  1909,  o(  Brighfs 
disease,  after  an  illness  of  several  months.  He  was  bom  in  Clinton, 
Ohio,  Sept  28,  1856.  and  was  a  son  of  James  Ross  Johnson  and 
Martha  Rose  Johnson.  He  attended  school  in  ainton,  until  14 
years  of  age,  when  his  mother  died.  After  the  death  of  his  mother, 
Mr.  Johnson  went  to  work  on  the  Lake  Shore  &  Michigan  South- 
em  Ry. 


At  the  age  of  18  Mr.  Johnson  left  the  Lake  Shore  system  and 
mtcrcd  the  employ  of  the  Iowa  Central  Ry.,  remaining  with  that 
company  for  five  years.  He  then  returned  to  the  L.  S.  &  M.  S.  Ry-, 
lemaining  there  several  years.  Later  he  went  to  work  for  the 
Massillon  Bridge  Company,  in  Toledo,  Ohio.  In  1888,  Mr.  Johnson 
bwame  superintendent  of  bridges  and  buildings  for  the  Toledo,  St. 
Louis  &  Kansas  City  Railroad,  remaining  with  that  company  10 
years.  He  then  accepted  a  similar  position  on  the  Rome,  Water- 
town  and  Ogdensburg  division  of  the  New  York  Central  lines,  later 
brinj  transferred  to  the  New  York  offices.  In  1903  he  resigned  his 
New  York  position  and  took  up  the  position  in  Rutland,  which  he 
kid  at  the  time  of  his  death. 

Mr.  Johnson  was  married  in  1878  to  Miss  Laura  Belle  Lewis,  of 
Sharon,  la.,  who  survives  him.  He  also  leaves  one  daughter,  Mrs. 
Williim   Waddingham  of   Watertown,   N.   V. 

He  was  a  member  of  Vermont  Lodge  No,  1,  Knights  of  Pythias, 
ind  this  order  had  charge  of  the  funeral,  which  was  held  at  his 
late  residence,  and  the  body  was  placed  in  the  vault  at  Evergreen 
Cemrtery. 
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MEMOIR. 

Robert  L.  HeHin  who  was  elected  a  member  of  this  association  at 
Philadelphia,  in  1893,  died  suddenly  at  his  home  in  Sayre,  Pa., 
March  1,  1909,  of  apoplexy.  Mr.  Heflin  was  bom  in  Fauquier  Co., 
Va.,  Jan.  22,  1847.  He  moved  from  his  boyhood  home  to  Grafton, 
W.  Va.,  in  1878,  where  he  resided  until  1901.  He  was  a  member 
of  high  degree  and  honor  in  the  order  of  F.  and  A.  M.,  having 
served  In  many  high  and  honorable  positions.  He  was  a  Christian 
of  good  standing,  having  been  a  member  of  the  church  for  forty- 
three  years. 


X.  1i.  M«flln. 


For  more  than  twenty  years  he  was  employed  by  the  Baltimore 
I..  Ohio  Railroad  Co.,  first  as  foreman  of  construction,  and  later  as 
supervisor  of  bridges  and  buildings.  He  left  the  service  of  the  com- 
pany in  August,  1901,  to  accept  a  similar  position  with  the  Lehigh 
Valley  Railroad,  with  headquarters  at  Sayre,  Pa.  He  resigned  his 
position  some  time  before  his  death  on  account  of  ill  health. 

He  leaves  a  wife,  also  two  childreti  by  a  former  marri^e,  they 
being  Mrs.  D.  K.  Keller,  and  Carol!  Heflin,  both  of  Sayre  Pa. 
The  funeral  services  were  held  at  Sayre,  in  charge  of  the  Sayre 
Comma ndery  Knights  Templar. 
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MEMOIR. 

William  J.  Mellor,  elecled  a  member  of  this  Association  in  1904, 
died  suddenly  at  his  home,  3627  Magaiine  St.,  New  Orleans,  Iji., 
June  20,   1909. 

He  was  born  in  Northumberland  Coimty,  Pa.,  July  10,  1861.  He 
was  educated  in  the  public  schools  of  his  home  county  and  shortly 
after  leaving  school,  in  1879,  he  left  home  and  went  to  Colorado. 
In  1880  he  removed  to  California  and  accepted  service  with  the 
Soulhem  Pacific  Company,  in  that  slate.  In  1882  he  went  to  Texas 
and  still  worked  for  the  same  company  in  Houston,  in  the  capacity 
of  foreman  of  bridges  and  buildings,  later  being  made  superintend- 


.  I  of  bridges  and  buildings  of  the  Beeville  ex- 
tension of  the  San  Antonio  &  Aransas  Pass  Ry. 

In  1889  he  was  sent  to  western  Texas  lo  reconstruct  a  lot  of 
iron  bridges,  the  principal  ones  of  which  were  the  crossing  of  the 
Southern  Pacific  over  the  Rio  Grande  river  and  the  famous  high 
trestle  over  Pecos  river,  which  is  321  feet  high  and  2,271  feet  long. 
After  successfully  carrying  out  this  work  he  moved  to  Houston, 
Tex.,  and  was  made  foreman  of  shops,  in  which  capacity  he  was 
employed  until  July  1,  1898,  when  he  was  appointed  superintendent 
of  bridges  and  buildings  of  the  Louisiana  lines  of  the  Southern 
Pacific  Company  with  headquarters  at  LaFayeite.  La. 

From  July  1.  1898.  lo  the  day  of  his  death  Mr.  Mellor  made  his 
home  in  New  OfUans,  La.     His  principal  work  of  importance  in 
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tnat  state  was  the  construction  of  the  S.  P.  crossing  over  the  Cal- 
casieu river  and  ihe  construction  of  the  S.  P.  crossing  over  Ber- 
wick bay,  which  was  described  in  the  columns  of  the  association's 
report  of  proceedings  of  the  18th  annual  convention. 

Mr.  Mellor  was  married  in  1S92  to  Miss  Laura  Bean  of  Lanstry, 
Tex.,  and  is  survived  by  his  wife  and  three  children,  Charles  Roy, 
Ruth  May,  and  William  Jesse, 

The  interment  took  place  at  Metarie  Cemetery,  in  New  Orleans. 
The  funeral  was  held  at  the  Louisiana  Avenue  Methodist  church, 
and,  being  a  member  of  the  Benevolent  and  Protective  Order  of 
Elks,  his  brothers  of  that  order  were  in  charge  of  the  ceremonials. 


B.    T.   WhOl. 


MEMOIR. 


E.  T.  Welch,  supervisor  of  bridges  and  buildings  of  the  Chicago, 
St  Paul.  Minneapolis  &  Omaha  Railway,  died  October  9,  1909.  He 
was  elected  a  member  of  this  association  in  1907,  at  the  Milwaukee 
meeting. 

Mr.  Welch  was  born  in  Monticello,  Iowa,  October  10,  1861.  He 
was  operating  a  gasolene  motor  car  about  ten  miles  from  his  home 
in  company  with  his  water  supply  foreman  when  the  car  collided 
with  a  light  engine;  both  men  jumped,  but  when  the  engine  struck 
the  car  it  was  thrown  upon  Mr.  Welch,  killing  him  instantly. 

He  left  home  at  the  age  of  17  and  entered  ihe  service  of  the 
Great  Northern  Railway,  in  the  bridge  and  building  department. 
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^th  headquarters  at  Crookston,  Minn.,  where  he  continued  service 

^^1  1894.    He  then  entered  the  employ  of  the  Chicago,  St  Paul, 

^oneapolis  &  Omaha  Railway  as  a  bridge  carpenter  at  Mankato, 

f^iQQ.,  and  in  1903  was  appointed  supervisor  of  bridges  and  build- 

|ngs  of  the  eastern  district  of  the  Minnesota  &  Iowa  division,  con- 

uiiuing  in  that  position  to  the  time  of  his  death.    He  left  a  wife 

^d  three  daughters,  the  oldest  daughter  being  16  years  of  age  and 

2^  youngest,  7  years.    The  residence  is  at  410  Cross  St,  North 

^lankato,  Minnesota. 

^^rt  was  received  and  ordered  printed  in  the  proceedings. 

Mr.  A.  S.  Markley. — I  move  that  we  adjourn  until  2 
o'clock  this  afternoon. 

Motion  was  duly  seconded  and  carried  and  adjournment 
^en  until  afternoon  session. 

AFTERNOON  SESSION. 

Tuesday,  October  19,  1909. 
President. — I  have  here  an  invitation  from  the  Turpentine 
Operators*  Association,  to  representatives  of  this  associa- 
tion to  a  supper  to  be  given  at  their  rooms  tomorrow  eve- 
ning at  7:  00  P.  M.    It  was  thought  advisable,  in  place  of 
giving  a  general  invitation  to  all  the  members,  that  the  pres- 
ident should  appoint  a  delegation  to  go  there  and  represent 
*is  Association.    I  have  therefore  appointed  the  following 
to  attend  that  banquet  at  7 :  00  P.  M.,  tomorrow  evening,  at 
the  Masonic  Temple :  Messrs.  B.  F.  Pickering,  G.  W.  An- 
^ews,  R.  H.  Reid,  J.  H.  Markley,  D.  C.  Zook  and  A.  E. 
Killam. 

President. — Now  I  think  we  had  better  have  a  resume  of 
the  arrangements  that  have  been  made  for  us  by  the  enter- 
tainment committee. 

Mr.  Cahill,  the  chairman  of  the  entertainment  committee, 
then  outlined  the  arrangements  which  had  been  made. 
These  reflected  credit  on  himself  and  the  committee  and 
could  not  be  other  than  eminently  satisfactory  to  the  mem- 
bers and  their  families. 

President. — ^^^''e.will  now  receive  the  report  of  the  mem- 
bership committee. 
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REPORT  OF  MEMBERSHIP  COMMITTEE. 

To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 

The  committee,  during  the  summer  months,  sent  out  670  copies 
of  the  following  circular: 

Chicago,  Aug.  1,  1909. 

This  association  was  organized  in  1891,  and  at  present  has  368 
members,  including  superintendents,  engineers,  master  carpenters, 
general  foremen,  etc.,  representing  over  197,000  miles  of  railroads 
in  the  United  States,  Canada,  Mexico,  Australia,  New  Zealand  and 
India. 

Article  II  of  the  constitution  reads  as  follows: 

Section  1.  The  object  of  this  association  shall  be  the  advancement 
of  knowledge  pertaining  to  the  principles,  design,  construction  and 
maintenance  of  railway  bridges,  buildings  and  other  structures,  by 
investigation,  reports  and  discussion  of  the  experience  of  its  mem- 
bers and  others,  and  to  provide  a  means  of  exchange  of  ideas,  so 
that  bridge  and  building  practice  may  be  systematized  and  im- 
proved. 

If  you  are  not  a  member  of  this  association  you  are  invited  to 
send  in  an  application,  and  if  possible  be  in  attendance  at  the  next 
annual  convention  to  be  held  at  Jacksonville,  Florida,  Oct.  19-21, 
1909. 

There  are  no  official  obligations  or  detrimental  conditions  attached 
to  membership.  The  work  of  the  association  is  purely  the  spread- 
injr  of  knowledge  and  information  by  reports  and  discussions  on 
specially  selected  subjects  bearing  directly  on  the  methods  and  appli- 
ances which  enter  into  the  routine  work  of  the  bridge  and  building 
department  of  a  railroad. 

Tiie  membership  fee  is  $3,  and  annual  dues  $2.  If  you  will  send 
draft  for  $5,  together  with  application,  to  the  secretary,  Mr.  S.  F. 
Patterson,  Concord,  N.  H.  (which  will  include  your  dues  paid  up 
to  Oct.  1910),  he  will  forward  to  you  a  program  for  the  coming 
convention,  and  a  copy  of  the  proceedings  (326  pages)  of  the  last 
convention,  held  at  Washington,  D.  C,  Oct.  1908. 

Appropriate  badges  are  furnished  members  and  their  wives,  who 
attend  the  convention,  free  of  charge. 

Many  members  make  this  their  annual  vacation  trip  and  enjoy 
a  good  and  profitable  time  generally.  You  are  invited  to  bring  the 
ladies  with  you.  There  is  always  a  goodly  number  in  attendance 
and  they  are  afforded  means  of  entertainment  while  the  members 
are  in  session. 

It  is  customary,  during  and  after  the  convention,  to  visit  places 
of  local  interest,  such  as  docks,  shops,  factories,  historical  points, 
etc.  A  special  committee  has  charge  of  arrangements  for  side 
trips,  entertainment  and  hotel  accommodations.  It  is  intended  this 
year  to  take  a  side  trip  to  St.  Augustine,  Palm  Beach,  Miami  and 
the  Florida  Keys,  over  the  Florida  East  Coast  Ry.,  which  presents 
one  of  the  most  difficult  and  interesting  feats  of  concrete  construc- 
tion in  the  world  at  the  present  time. 

The  Pullman  Co.  offers  half  rates  to  members  and  their  families 
who  attend  the  convention.  This  will  be  explained  more  fully  in 
the  program,  as  well  as  the  matter  pertaining  to  transportation, 
which  can  be  had  upon  application  to  the  secretary. 


REPORT  OF  MEMBERSHIP  COMMITTEE  27 

'•^J"  jj^  association  is  in  a  prosperous  condition.  The  leading  motive 
pW^v^^  issuance  of  this  invitation  is  solely  the  laudable  desire  to 
jflK  '^^^  the  sphere  of  work  and  usefulness  of  the  association  by 
•  '^sing  the  membership,  therein  giving  additional  weight  and 
luflu^nce  to  its  work  and  enabling  the  association  to  become  more 
truly  representative  of  the  various  interests  centering  in  the  bridge 
and  building  department  of  all  the  prominent  railroad  systems  of 
the  country. 
Further  information  cheerfully  furnished  by  the  undersigned. 

(Signed  by  Committee.) 

These  circulars  were  printed  on  four  pages,  pamphlet  style,  with 
the  list  of  officers  on  the  first  page,  the  announcement  on  pages  2 
and  3,  and  the  list  of  subjects  for  report  and  discussion  at  the  forth- 
coming convention  on  the  fourth  page. 

The  names  of  37  applicants  follow,  all  of  whom  are  recommended 
for  election  at  this  meeting: 

Barker^  W.  M.,  Br.  Foreman,  Seaboard  Air  Line  Ry.,  Scotia,  S.  C. 
Brown,  Alf,  Supt.  B.  &  B.,  St.  Louis  Rocky  Mt  &  Pac.  R.  R., 

Raton,  N.  M. 
Cable,  C.  C,  Engineer  Construction,  Havana,  Cuba. 
v^HiLL,  P.  W.,  For.  Carpenter,  S.  A.  L.  Ry.,  Femandina,  Fla. 
Catchot,  a.  J.,  Supvr.  B.  &  B.,  L.  &  N.  R,  R.,  Ocean  Springs. 

Miss. 
Christy,  B.  B.,  Br.  Foreman,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 
DoDD,  A.  M.,  Supvr.  B.  &  B.,  Central  of  Ga.  Ry.,  Columbus,  Ga. 
Donaldson,  Claud,  For.  B.  &  B.,  Central  Vt.  R.  R.,  Waterbury, 

Vt 
Douglas,  Walter  Jules,  Engr.   of  Bridges,   D.   C,   Washington, 

D.  C. 
Eraser,  Alex,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 
Gooding,  Jr.,  W.  J.,  Div.  Engr.  S.  A.  L.  Ry.,  Jacksonville,  Fla. 
Griffith,  F.  M.,  Supvr.  B.  &  B.,  C.  &  O.  Ry.,  Covington,  Ky. 
Hand,  Geo.  W.,  Asst.  Engineer,  C.  &  N.  W.  Ry.,  Chicago. 
Jennings,  Geo.  H.,  Supt.  B.  &  B.,  E.  J.  &  E.  Ry.,  Joliet,  111. 
Jewell,  J.  O.,  Supt.  B.  &  B.,  Sou.  Ind.  Ry.,  Terre  Haute,  Ind. 
Kinzie,  H.  H.,  Br.  Supervisor,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton, 

Mass. 
Land,  B.,  Jr.,  Div.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 
Larson,  John,  M.  of  W.  Inspector,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 
Lee,  Frank,  Div.  Engr.,  Can.  Pac.  Ry.,  Winnipeg,  Manitoba. 
McDearmid^  W.  a..  For.  Bridges,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 
Mahan,  Wm.,  Master  Carpenter,  W.  &  L.  E.  R.  R.,  Canton,  Ohio. 
Meyers,  W.  F.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Belle  Plaine,  Iowa. 
Nelson,  J.  C,  Engr.  M.  of  Way,  S.  A.  L.  Ry.,  Portsmouth,  Va. 
Nuelle,  J.  H.,  Asst  Engr.,  N.  Y.  O.  &  W.  R.  R.,  Norwich,  N.  Y. 
Phillips,  B.  P.,  Asst.  Suprv.  Bridges,  N.  Y.  N.  H.  &  H.  R.  R., 

Willimantic,  Conn. 
Powell,  C.  E,,  Supt.,  B.  &  B.,  C.  &  O.  Ry.,  Hinton.  W.  Va. 
Redfield,  J.  A.  S.,  Res.  Engr.  C.  &  N.  W.  Ry.,  Hawarden,  la. 
Rice,  A.  P.,  Roadmaster,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 
Rohbock,  W.  L.,  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Cleveland, 

Ohio. 
Salisbury,  J.  W.,  Gen.  For.  Docks  &  Wharves,  A.  C.  L.,   Port 

Tampa,  Fla. 
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ScHAFFER,  John,  Supvr.  B.  &  B.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester, 

N.  Y. 
Smith,  Glen  B.,  For.  Water  Stations,  S.  A.  L.  Ry.,  Jacksonville, 

Fla. 
Taylor,  D.  B.,  Master  Carpenter,  B.  &  O.  R.  R.,  Wheeling,  W.  Va. 
Taylor,  F.  A.,  Master  Carpenter,  B.  &  O.  R.  R.,  Cumberland,  Md. 
TooHEY,  J.  E.,  Gen.  For.  B.  &  B.,  P.  M.  R.  R.,  Grand  Rapids, 

Mich. 
Wilson,  Jas.  A.,  Br.  Foreman,  S.  A.  L.  Ry.,  Woodbine,  Ga. 
Wood,  W.  B.^  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  Atchison,  Kansas. 

Respectfully  sutmiitted, 

C.    A.    LiCHTY, 

Membership  Committee, 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  accepted 
and  that  the  secretary  be  authorized  to  cast  one  ballot  ad- 
mitting these  gentlemen  as  members  of  the  association. 

The  motion  was  duly  seconded  and  carried  and  ballot 
cast  by  the  secretary,  and  the  applicants  were  declared  duly 
elected  members  of  the  association  and  entitled  to  all  the 
rights  and  privileges  of  the  association.  Recess  was  then 
taken,  giving  an  opportunity  to  meet  the  new  members  pres- 
ent, after  which  the  meeting  was  again  called  to  order  by 
the  president. 

President. — ^We  will  now  have  read  the  report  of  the  com- 
mittee appointed  to  secure  new  badges  and  number  identifica- 
tion buttons. 

REPORT  OF  COMMITTEE  ON  BADGES. 

The  committee  on  badges,  after  canvassing  various  designs  and 
being  in  communication  with  several  firms  making  a  speaalty  of 
manufacturing  such  emblems,  united  in  recommendm^  the  adoption 
of  a  shield  design  bearing  the  name  of  the  association.  This  the 
Whitehead  &  Hoag  Co.  offered  to  make  at  a  cost  of  48  cents  each. 
This  design  having  been  approved  by  you,  200  badges  in  blue  enamel 
for  members  and  lOO  in  red  for  the  ladies  were  procured.  As  per 
your  instructions  400  number  buttons,  numbered  from  i  to  400,  for 
identifying  members  were  also  purchased.  Further  badges  can  be 
secured  from  the  manufacturers  as  desired  for  40  cents  each,  and 
they  offer  to  make  a  solid  gold  badge  of  same  design  for  $1.25  if  we 
should  wish  it.  Having  selected  and  secured  the  necessary  badg^es 
your  committee  would  respectfully  ask  to  be  relieved. 

T.  L.  D.  Hadwen,  . 

T.  J.  FULLEM, 
C.  A.  LiCHTY, 

Committee, 
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Informal  discussion  then  followed  as  to  parties  entitled 
to  hold  ladies'  badges,  method  of  distribution,  etc. 

Mr.  Andrews. — I  make  the  motion  that  badges  for  families 
be  given  our  wives,  and  that  any  which  may  be  desired  for 
daughters  shall  be  given  out  only  to  such  as  are  present  at 
a  convention. 

Mr.  Aldrich. — ^I  would  like  to  make  as  an  amendment  that 
they  be  provided  for  sons  also. 

Further  informal  discussion  took  place  regarding  changes 
desirable  in  the  reading  of  the  above  motion  and  amendment, 
which  were  accepted  by  Messrs.  Andrews  and  Aldrich,  and 
the  revised  motion  put  before  the  association  by  the  pres- 
ident which  was  duly  seconded  and  carried,  reading  as 
follows :  "  Badges  for  families  shall  be  given  to  the  wives  of 
members  and  to  such  other  immediate  relatives  only  as  may 
be  present  at  a  convention." 

(See  subsequent  action  taken  by  executive  connnittee  at 
their  meeting  of  October  21,  1909,  directing  the  secretary 
to  give  out  family  badges  to  the  wives  of  members  as  they 
might  be  called  for,  but  that  those  desired  for  other  relatives 
should  be  given  out  only  during  the  convention  period,  upon 
application  of  a  member  of  this  association,  who  would  be 
held  responsible  for  their  return  to  the  secretary  at  the  close 
of  the  convention.) 

Mr.  Pickering. — I  move  you  that  none  of  the  distinctive 
members'  badges  be  distributed  to  any  one  who  is  not  an 
actual  member  of  this  association. 

Motion  was  duly  seconded  and  carried. 

President. — ^Is  there  any  more  new  business  to  come  up 
before  the  Convention? 

Mr.  A.  S.  Markley. — ^WouW  not  the  proposed  changes  in 
the  constitution  and  by-laws  come  under  that  head  ? 

President. — ^You  have  all  received  printed  copies  of  the 
proposed  amendments.    What  do  you  wish  to  do  with  them  ? 

Mr.  Pickering. — I  move  you  that  we  amend  Section  1, 
Article  VII  of  the  constitution  to  read : 
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After  each  annual  meeting  the  president  shall  appoint  a 
committee  of  five  members,  not  officers  of  the  association, 
of  whom  two  at  least  shall  be  past  presidents,  and  two  of 
whom  shall  have  served  on  the  committee  the  previous  year, 
who  shall  prepare  a  list  of  names  of  nominees  for  officers  to 
be  voted  on  at  the  next  annual  convention,  agreeable  to 
Article  VI  of  this  constitution,  said  list  to  be  read  at  the 
first  session  of  the  second  day  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member 
making  nominations. 

Mr.  A.  S.  Markley. — I  second  the  motion  to  revise  Section 
1  of  Article  VII  as  read  by  Mr.  Pickering.    Motion  carried. 

Mr.  Pickering. — ^Referring  to  the  proposition  to  amend 
Section  5  of  Article  VII :  I  believe  there  has  been  some  mis- 
understanding here  and  do  not  think  that  the  section  as  it 
stands  needs  to  be  amended.  The  publishing  committee  has 
edited  their  work  in  past  years,  and  it  has  been  very  satis- 
factory, but  if  we  get  it  in  the  constitution  that  this  publish- 
ing committee  is  empowered  to  employ  some  competent  per- 
son to  edit  these  proceedings,  I  think  that  is  all  right.  The 
atnendment  recommended  is  that  the  president  shall  appoint 
an  editing  committee  of  one  active  member  of  this  associa- 
tion. Now  I  think,  Mr.  President,  that  you  will  find  it 
almost  impossible  to  select  an  active  member  of  this  associa- 
tion who  is  competent  to  do  this  work,  who  has  not  already 
more  work  than  he  can  do,  and  I  believe  therefore  that  the 
publishing  committee  should  leave  this  to  some  competent 
person,  and  I  have  some  one  in  mind  now  who  has  attended 
all  our  meetings  for  years  and  who  is  familiar  with  our 
proceedings  and  can  do  it.  Therefore  I  move  you  that 
we  do  not  amend  Section  5  of  Article  VII. 

Mr.  Lichty. — I  will  oflfer  this  amendment.  After  our 
annual  meeting  the  executive  committee  shall  appoint  an 
editor  to  edit  the  proceedings  of  the  association.  Compensa- 
tion for  the  services  of  the  editor  shall  be  fixed  by  the 
executive  committee. 
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Mr.  Pickering. — I  will  withdraw  my  motion  and  if  Mr. 
Lichty  will  make  that  as  a  motion  I  will  second  it. 

Mr.  Lemond. — It  appears  to  me  that  a  man  not  familiar 
with  this  line  of  railroad  business  would  not  be  competent 
to  do  this  work.  I  think  that  an  active  member  should  be 
employed  with  authority  to  employ  some  one  to  assist  him. 
By  doing  this  you  have  an  experienced  man  on  the  work 
and  he  can  hire  a  capable  assistant. 

Mr.  Pickering. — I  see  Mr.  Lemond*s  point  and  I  think  it 
is  a  good  one.  The  old  section  is  in  line  with  Mr.  Lemond's 
suggestion  and  is,  I  think,  even  better,  as  it  leaves  it  to  an 
editing  committee  empowered  to  employ  a  man  competent 
to  edit  the  proceedings.  I  move  you,  Mr.  President,  that 
the  section  stand  as  it  is  at  present. 

Mr.  Lichty. — I  will  withdraw  my  motion. 

President. — As  the  matter  now  stands  there  is  no  motion 
before  the  house  to  change  Section  5  of  Article  VII. 

Mr.  Pickering. — ^As  a  matter  of  record  I  move  you  that  it 
is  inexpedient  to  amend  Section  5  of  Article  VII  of  our 
constitution. 

Motion  was  duly  seconded  and  carried. 

President. — I  have  here  a  letter  from  Mr.  James  Stannard 

as  follows: 

Kansas  City,  Mo.,  Sept.  21,  1909. 

Members  of  the  American  Ry.  B.  &  B.  Ass'n.,  Jacksonville,  Fla.: 
I  propose  adding  as  another  section  relating  to  life  membership, 
to  read : 

"Any  brother  who  has  paid  dues  in  this  association  for  twenty- 
five  years  shall  become  a  life  member  and  exempt  from  further  pay- 
ment of  dues,  and  that  the  secretary  issue  to  him  a  certificate  of  life 
membership  under  the  seal  of  the  association  and  to  enter  the  same 
upon  the  records." 

This  will  not  interfere  with  the  other  section. 

Signed,  James  Stannard. 

President. — I  presiune  this  is  equivalent  to  a  notification 
that  an  amendment  to  the  constitution  will  be  in  order.  We 
will  hold  this  on  file  until  next  year,  when  it  will  come 
up  as  unfinished  business,  and  the  members  can  state  at  that 
time  whether  or  not  they  wish  to  adopt  this  as  an  amend- 
ment. 
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President. — Before  we  adjoum  I  wish  to  have  the  assist- 
ant secretary  read  the  report  of  the  auditing  committee. 

REPORT  OF  AUDITING  COMMITTEE. 

Jacksonville,  Oct.  19,  1909. 
To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 
The  committee  has  examined  the  books  of  our  secretary  and  sub- 
mit herewith  the  result  of  our  audit. 

DR. 

Cash  on  hand  last  report,  $  246.73 

Received  in  fees  and  dues, 773.00 

Received  for  sale  of  books, 25.01 

Received  for  advertisements,   1,493.90 

Total  receipts,   $2,538.64 

CR. 
Miscellaneous  expenses  as  per  receipted  bills,  . .  .$1,921.50 
Cash  paid   to   treasurer,    500.00 

Total  disbursements $2,421.50 

Cash  on  hand,  117.14 

C.    W.    RiCHEY, 

C.  H.  Fake, 
E.  G.  Storck, 

Committee, 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  accepted 
and  printed  in  the  proceedings. 

Motion  duly  seconded  and  carried. 

Mr.  Staten. — I  move  that  we  adjoum  until  9 :  00  A.  M. 
tomorrow  (Wednesday)  morning. 

Motion  duly  seconded  and  carried  and  adjournment  taken. 

MORNING  SESSION. 

Wednesday,  October  20,  1909. 

President. — ^Before  we  proceed  to  the  discussion  of  the 
reports  I  wish  to  call  your  attention  to  a  few  letters  I  have 
received : 

The  first  from  the  Atlantic  Coast  Line  stating  that  their 
general  superintendent,  Mr.  M.  Riddle,  at  Jacksonville,  will 
take  pleasure  in  issuing  free  transportation  to  the  members 
and  their  families  upon  certification  of  our  secretary ; 

One  from  the  Young  Men's  Christian  Association  extend- 
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ing  a  welcome  and  inviting  our  members  to  visit  their  new 
building  across  the  square  from  the  hotel; 

One  from  Gonzalez  &  Sanchez,  cigar  manufacturers,  in- 
viting us  to  visit  their  large  cigar  factory  while  in  the  city. 

President. — We  will  now  proceed  with  the  discussion  of 
the  reports. 

The  remainder  of  the  forenoon  session  was  taken  up 
with  the  discussion  of  the  reports,  until  about  11:30,  when 
the  following  business  was  transacted : 

President. — We  have  here  report  from  the  committee  on 
nominations. 

REPORT  OF  THE  NOMINATING  COMMITTEE. 

Jacksonville,  Oct.  20,  1909. 
To  the  American  Raihvay  Bridge  and  Building  Association: 

The  nominating  committee  presents  the  following  list  of  names 
for  officers  and  members  of  the  executive  committee  for  the  ensuing 
year;  it  gives  us  pain  to  be  obliged  to  substitute  another  name  for 
that  of  our  tried  and  faithful  secretary,  but  as  he  absolutely  declines 
a  renomination  we  could  not  do  otherwise : 
President — J.  S.  Lemond,  Southern  Ry. 
First  Vice-President — H.  Rettinghouse,  C.  &  N.  W.  Ry. 
Second  Vice-President — F.  E.  Schall,  Lehigh  Valley  R.  R. 
Third  Vice-President — A.  E.  Killam,  Intercolonial  Ry. 
Fourth  Vice-President— J.  N.  Penwell,  L.  E.  &  W.  Ry. 
Secretary— C.  A.  Lichty,  C.  &  N.  W.  Ry. 
Treasurer — ^J.  P.  Canty,  B.  &  M.  R.  R. 

Executive  Members — Willard  Beahan,  L.  S.  &  M.  S.  Ry. ;  F.  B. 
Scheetz,  Mo.  Pac.  Ry. ;  T.  L.  D.  Hadwen,  C.  M.  &  St.  P. 
Ry.;  T.  J.  Fullem,  I.  C.  R.  R.;  G.  Aldrich,  N.  Y.  N.  H.  & 
H.  R.  R. ;  P.  Swenson,  "  Soo  "  Line. 

(Signed) 

A.  S.  Markley, 

B.  F.  Pickering, 
J.  B.  Sheldon, 
J.  H.  Markley, 
R.  H.  Reid, 

Committee. 

President. — The  report  of  this  committee  will  be  laid  on 
the  table  until  proper  time  for  action. 

Mr.  A.  S.  Markley. — It  was  a  matter  of  great  regret  to 
the  members  of  this  committee  to  part  with  the  valuable 
services  of  "  The  Deacon,"  as  secretary,  in  which  position 
he  has  built  up  the  proceeditigs  of  this  association  from 
nothing  to  where  they  are  now  and  has  done  unfaltering 
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labor  in  putting  our  finances  in  their  present  condition ;  and 
I  know  that  all  the  members  who  have  known  our  friend 
feel  the  same  as  we  of  the  committee  do. 

President. — I  would  like  to  see  the  association  take  some 
official  action  in  drafting  resolutions  or  something  suitable 
to  show  our  appreciation  of  Mr.  Patterson's  services  for 
this  association. 

REPORT  OF  COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

The  report  of  the  committee  on  subjects  for  discussion  is  as  fol- 
lows : 

1. — Method  of  protection  to  embankments  against  currents  and  of 
restoring  the  same  when  washed  out. 

2. — How  to  prevent  iron  pipe  culverts  from  pulling  apart  in  soft 
ground  and  how  best  to  repair  them  when  pulled  apart. 

3. — Concrete  in  railroad  construction;  kind  of  reinforcement  and 
water  proofing,  when  necessary. 

4. — Standard  arrangement  of  buildings  and  platforms  for  small 
towns,  as  to  convenience  and  appearance. 

5. — Best  method  of  determining  proper  dimensions  of  openings  for 
waterways. 

6. — The  best  method  of  obtaining  elevation  on  curves  on  bridges 
and  trestles. 
7. — The  best  method  of  numbering  bridges. 

8. — The  economy  and  practicability  of  wire  glass  in  round-houses, 
shops  and  station  buildings. 

9. — ^The  best  style  and  dimensions  of  hoops  for  water  tanks  in 
capacities  from  50,000  to  100,000  gallons. 

10. — Plans  of  fireproof  oil  houses  for  storing  large  quantities  of 
oil  at  principal  terminal  stations. 

(Signed) 

W.  M.  Noon, 
J.  S.  Lemond, 
G.  Aldrich, 
C.  E.  Thomas, 
A.  B.  Hubbard, 

Commitiee. 

President. — The  report  of  this  committee  will  be  laid  on 
the  table  until  proper  time  for  action. 

Mr,  A.  S.  Markley. — I  move  that  this  report  be  accepted. 

Motion  carried. 

President. — I  am  glad  to  see  that  the  committee  has  re- 
duced the  number  of  subjects  to  ten  instead  of  thirteen,  as 
we  have  them  this  year,  as  it  is  my  opinion  that  it  is  better  to 
have  eight  or  ten  subjects  and  give  them  thorough  dis- 
cussion. 
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Mr.  Aid  rich. — ^As  one  of  the  committee — I  am  not  speak- 
ing authoritatively — it  was  generally  considered  that  ten 
subjects  were  ample  and  that  the  standing  subjects  were 
just  as  well  omitted;  as  we  thought  that  if  ten  were 
thoroughly  discussed  that  would  be  sufficient  work  for  one 
meeting. 

President. — ^When  we  adjourn,  to-day,  it  will  be  to 
meet  this  evening  at  7 :  30  in  the  auditorium  of  the  Board  of 
Trade,  where  they  will  entertain  us  for  a  few  moments  with 
some  stereopticon  views.  The  regular  meeting  will  com- 
mence at  8 :  00  o'clock  and  continue  until  about  9 :  30,  after 
which  the  Board  of  Trade  has  arranged  some  other  features 
for  our  entertainment. 

Mr.  A.  S.  Markley. — I  move  that  we  adjourn. 

Motion  duly  seconded  and  carried  and  adjournment  taken. 

EVENING  SESSION. 

Wednesday,  October  20,  1909. 

At  Auditorium  of  Board  of  Trade. 

President. — We  will  proceed  at  once  to  the  discussion  of 
subjects.     (See  discussion.) 

President.— This  ends  all  the  subjects  of  1908-1909.  It 
has  been  customary  to  review  the  subjects  of  the  past  year. 
Possibly  it  would  be  well  to  take  this  up  the  first  thing 
tomorrow  morning. 

President. — Now  I  understand  that  Mr.  Jutton  has  some- 
thing to  say  about  the  arrangements  he  has  made  with  the 
railroad  and  Pullman  companies. 

Mr.  Jutton  then  made  detailed  statement  of  tentative 
arrangements,  unconcluded  and  awaiting  the  decision  of 
the  association,  particularly  with  reference  to  the  financial 
part  to  be  borne  by  the  association  in  chartering  special  cars. 

An  informal  discussion  followed  in  regard  to  this  matter. 

Mr.  A.  S.  Markley. — I  make  the  motion  that  this  associa- 
tion recognize  the  arrangements  inaugurated  by  its  executive 
committee  with  regard  to  chartering  and  paying  for  special 
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cars  and  that  Mr.  Jutton  and  Mr.  Patterson  be  authorized 
to  conclude  these  arrangements  on  the  best  possible  terms. 

Motion  duly  seconded  and  carried. 

Mr.  Cahill. — I  move  that  we  adjourn. 

Motion  duly  seconded  and  carried  and  adjournment  taken, 
after  which  the  Board  of  Trade,  of  Jacksonville,  took  charge 
of  the  proceedings  and  eiftered  upon  a  program  of  enter- 
tainment which  soon  banished  any  lingering  cares  or  thought 
upon  business  matters.  All  present  were  unanimous  in 
considering  this  one  of  the  most  pleasant  experiences  of  their 
visit  to  Jacksonville  and  voting  their  thanks  to  the  Jackson- 
ville Board  of  Trade  members  for  their  good  fellowship 
and  the  royally  good  time  given  them  in  this  evening's  en- 
tertainment of  fun  and  music,  "  Dutch  supper  "  and  other 
good  things. 


MORNING  SESSION. 

Thursday,  October  21,  1909. 

President. — As  you  all  know  it  has  been  customary  for 
us  at  these  conventions  to  review  the  subjects  up  for  re- 
port the  previous  year,  and  as  yet  we  have  done  nothing  on 
this.    I  will,  therefore,  take  that  up  the  first  thing. 


COMMITTEE  REPORTS  PRESENTED  AT  EIGHT- 
EENTH  ANNUAL  CONVENTION. 

Nos.  1  to  9  inclusive.    No  discussion. 

STANDING  SUBJECTS. 
Nos.  1  to  6  inclusive.    No  discussion. 

President. — This  ends  the  discussion  of  all  reports  and 
subjects  to  be  brought  up  at  this  convention. 

President. — Next  is  the  report  of  committee  on  resolu- 
tions. 
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REPORT    OF    THE    COMMITTEE   ON    RESOLUTIONS. 

Jacksonville,  Florida,  October  21,  1909. 

To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 

The  committee  on  resolutions  respectfully  submits  the  follow- 
ing report : 

Resolved,  That  the  thanks  of  this  association  be  extended  to  Mr. 
W.  S.  Jordan,  mayor  of  Jacksonville,  and  to  Mr.  H.  H.  Richardson, 
secretary  of  the  Jacksonville  Board  of  Trade,  for  their  able  and  en- 
tertaining addresses  and  words  of  welcome  to  their  beautiful  city; 

To  the  Jacksonville  Board  of  Trade,  the  Jacksonville  Lumber- 
men's Association,  and  the  Turpentine  Operators'  Association,  whose 
generous  entertainment  of  our  members  and  their  families  have 
shown  us  the  full  meaning  of  the  term  "  true  Southern  hospitality," 
and  to  Gonzalez  &  Sanchez  Company  cigar  manufacturers  and  the 
Jacksonville  Young  Men's  Christian  Association  for  their  further 
welcome  and  extension  of  courtesies; 

To  Mr.  Thomas  M.  Wilson,  -  proprietor,  and  Mr.  C.  H.  Mont- 
gomery, manager  of  the  Windsor  Hotel,  for  their  uniform  and 
cordial  treatment  of  our  members  and  their  families; 

To  the  daily  press  for  their  interest  in  our  proceedings; 

To  Mr.  W.  M.  Camp,  editor  of  the  Railway  and  Engineering  Re- 
view, for  his  attendance  and  helpful  interest  in  our  work  at  this 
and  previous  meetings; 

To  the  railroad,  Pullman,  and  other  companies,  individually  and 
collectively,  whose  interest  and  co-operation  have  helped  to  make 
possible  the  results  accomplished  by  this  association; 

To  the  Seaboard  Air  Line,  the  Pullman  Company,  the  Atlantic 
Coast  Line,  the  P.  &  O.  Steamship  Company,  and  the  Florida  East 
Coast  Ry.,  for  further  courtesies  shown  our  members  while  at 
Jacksonville;  at  the  same  time  expressing  our  sincere  regret  and 
condolence  to  the  Florida  East  Coast  Ry.  on  the  damage  done  by 
the  recent  hurricane  to  the  temporary  work  on  their  great  "  Over 
the  Sea  **  extension  to  Key  West,  and  on  which  a  trip  by  our 
members  will  be  looked  forward  to  at  the  nearest  possible  future ; 

To  the  officials  and  citizens  of  Nashville,  Tennessee,  for  the  cordial 
and  spirited  welcome  accorded  a  delegation  of  our  members  who 
visited  that  enterprising  city,  en  route; 

To  the  different  supply  houses  which  made  exhibits  at  the  conven- 
tion and  to  each  and  every  member  of  the  Supply  Men's  Association 
whose  good  fellowship  and  untiring  efforts  in  behalf  of  our  enter- 
tainment have  made  this  and  other  conventions  something  to  be 
looked  forward  to  and  remembered  by  both  our  members  and  their 
families. 

R.  H.  Rmd, 
J.  H.  Markley, 
W.  F.  Strouse, 

Committee, 

Upon  motion  duly  seconded  the  report  was  accepted  and 
ordered  printed  in  the  proceedings. 
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REPORT  OF  THE  OBITUARY  COMMITTEE. 

Jacksonville,  Fla.,  Oct  21,  1909. 
To  the  Officers  and  Members  of  the  American  Railway  Bridge  and 
Building  Association: 
Whereas,  Our  Almighty  Father,  in  his  divine  wisdom  has  deemed 
it  best  to  remove  from  our  midst  four  of  our  respected  members, 
thus  reminding  us  of  the  shortness  of  life  and  the  necessity  of  pre- 
paring for  the  one  call  that  is  sure  to  come,  therefore  be  it 

Resolved,  That  we  deeply  deplore  and  sincerely  mourn  the  loss 
of  these  brothers:  R.  L.  Heflin,  J.  E.  Johnson,  W.  J.  Mellor  and 
E.  T.  Welch. 

Resolved,  That  our  secretary  extend  to  the  widows  and  families 
of  our  deceased  brothers  the  sincere  sympathy  of  this  association 
and  that  a  copy  of  these  resolutions  be  printed  in  our  proceedings 
and  a  copy  sent  to  their  respective  families. 

Geo.  W.  Andrews, 
A.  B.  Hubbard, 
J.  S.  Lemond, 

Committee. 

Upon  motion  duly  seconded  the  report  was  accepted  and 
ordered  printed  in  the  proceedings. 

President. — This,  gentlemen,  finishes  up  all  the  committee 
work,  so  far  as  I  know,  and  everything  that  we  were  to  carry 
out  at  the  present  time  except  the  choosing  of  a  place  for 
next  year's  convention.    Nominations  are  now  in  order. 

Detroit,  Oeveland,  Winnipeg,  and  Fort  Worth,  were  then 
nominated. 

President. — Gentlemen : — the  result  of  your  first  ballot  is 
Detroit  10;  Cleveland  1,  Winnipeg  7  and  Fort  Worth  35. 

Mr.  O'Neill. — Ft.  Worth  having  a  majority  of  all  votes 
cast  I  move  that  it  be  made  unanimous,  and  that  Ft.  Worth 
be  declared  the  meeting  place  for  our  next  convention. 

Motion  was  duly  seconded  and  carried. 

President. — Next  is  the  election  of  officers.  I  will  reread 
the  nominations  as  offered. 

Mr.  O'Neill. — If  there  is  no  opposition  I  move  that  the 
retiring  secretary,  Mr.  S.  F.  Patterson,  cast  one  ballot  for 
the  election  of  officers  as  nominated. 

Motion  was  duly  seconded  and  carried. 

Mr.  S.  F.  Patterson. — I  cast  that  vote. 

President. — ^The  officers,  as  nominated,  have  been  elected 
for  the  next  year. 
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The  president  then  called  upon  the  officers-elect  and  re- 
quested each  to  assume  the  office  to  which  he  was  elected. 
All  those  present  accepted. 

Mr.  Lemond. — Gentlemen: — I  presume  that  we  should 
finish  up  the  business  with  as  little  delay  as  possible.  In 
accepting  the  highest  office  in  our  association,  I  am  not 
unmindful  of  the  honor  bestowed,  and  would  be  ungrateful 
if  I  failed  to  appreciate  it  and  put  forth  my  best  efforts 
for  the  advancement  of  its  interest.  I  thank  you  for  the 
confidence  thus  bestowed. 

Some  of  you  will  no  doubt  recall  the  statement  I  made 
at  the  March  meeting  of  the  executive  committee  at  Chicago, 
that  I  feared  we  had  made  a  mistake  in  adopting  our  new 
constitution  so  far  as  it  related  to  the  eligibility  of  the  pres- 
ident for  only  one  term,  as  it  would  debar  some  of  the  best 
men  in  the  association  from  being  re-elected,  and  your  selec- 
tion of  a  presiding  officer  today  emphasizes  that  fact  very 
clearly;  but  you,  and  not  I," have  the  responsibility.  With 
your  assistance,  however,  I  will  endeavor  to  sustain  the 
reputation  of  the  association. 

To  have  a  successful  association  it  is  necessary  to  have 
the  support  of  the  entire  organization,  and  I  sometimes  think 
that  those  of  us  not  assigned  to  active  committee  work  are 
not  as  prompt  in  giving  the  committeemen  the  help  we 
should  when  called  on  for  our  views  and  other  assistance. 
We  are,  of  course,  busy  men,  but  none  is  so  busy  as  not  to 
be  able  to  devote  enough  time  to  so  good  a  cause  as  we 
represent,  and  I  most  earnestly  request  that  we  make  a 
special  effort  to  do  this  in  the  future  and  keep  up  the  splen- 
did reputation  of  this  organization.    I  thank  you. 

Mr.  Andrews. — ^Away  back  in  1892  the  members  of  this 
association  went  to  Cincinnati  and  there  I  met  a  certain 
gentleman  of  whom  I  will  tell  you.  At  that  time  there  were 
but  three  men  from  east  of  the  Ohio  river,  and  one  of  these 
was  the  gentleman  who  is  our  honored  retiring  secretary. 
I  have  been  closely  associated  with  him  in  the  business  of 
this  association  since  that  time,  until  the  present,  and  while 
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I  have  been  a  member  of  many  other  organizations  I  have 
never  met  with  any  one  who  did  such  sincere  loyal 
work  as  has  our  retiring  secretary,  "  The  Deacon."  A  g^eat 
many  of  you  are  no  doubt  familiar  with  how  he  got  the  term 
"  Deacon."  At  that  first  meeting  our  good  friend  came 
dressed  in  black,  with  a  Prince  Albert  coat,  a  white  tie  and 
plug  hat.  One  of  our  members  came  in  quietly  and  said : 
'*  Shh — !  I,  be  quiet,  boys,  exercise  care,  we  have  a  preacher 
with  us."  If  I  had  the  power  I  could  stand  here  for  an 
hour  and  praise  "  The  Deacon,"  but  I  claim  that  you  will 
all  agree  with  me  that  it  would  be  impossible  for  us  to  say 
too  much.  Instead  of  allowing  him  to  retire,  I  move  that 
he  be  elected  Secretary  Emeritus,  with  a  salary  sufficient  to 
take  care  of  all  his  expenses  in  attending  our  future  meet- 
ings, which  I  hope  will  be  for  many  years. 

Mr.  A.  S.  Markley. — I  would  Uke  to  second  the  motion 
that  was  just  made,  and  I  believe  there  is  not  a  man  here 
who  will  not  be  glad  to  have  our  good  friend  with  us  at  our 
future  meetings. 

Mr.  Killam. — I  feel  that  I  cannot  allow  this  occasion  to 
go  by  and  not  endorse  what  has  been  said  of  our  honored 
friend,  "  The  Deacon."  I  have  had  the  pleasure  of  meeting 
with  him  the  last  twelve  years.  I  remember  well  receiving 
from  him  in  my  mail  one  morning  the  prospectus  of  this  ' 
society,  and  as  soon  as  I  had  looked  it  over  I  said,  this  is 
something  that  I  want  to  join.  I  have  known  our  honored 
friend  from  that  time  to  this  and  I  am  going  to  say  now  that 
no  more  worthy  or  better  friend  exists  on  either  side  of  the 
line — ^and,  in  fact,  there  is  no  line  except  when  you  want 
to  ship  a  car  of  goods — so  that  I  fully  endorse  what  has 
been  said  of  our  worthy  friend,  Mr.  Patterson,  and  could 
even  say  more  were  it  possible  to  do  so. 

Mr.  Andrews. — My  motion  was  that  we  elect  our  retiring 
secretary,  Mr.  S.  F.  Patterson,  Secretary  Emeritus,  with  a 
salary  at  least  sufficient  to  pay  his  expenses  in  attending 
our  conventions,  that  salary  to  be  fixed  by  the  executive 
committee. 
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This  motion  was  unanimously  and  tumultuously  carried 
by  a  rising  vote,  with  cries  of  *'  Speech,  Speech ! !  " 

Mr.  S.  F.  Patterson. — Mr.  President  and  friends.  This 
is  pleasant,  but  exceedingly  embarrassing,  for  me.  I  appre- 
ciate and  accept  your  cordial  remarks  and  love  for  me  as 
being  true  and  genuine,  and  I  am  rather  proud  to  know  that 
I  have  been  worthy  to  carry  this  endearing  name  of  "  Dea- 
con/' which  is  very  dear  to  me,  and  I  hope  that  you  will 
all  continue  to  call  me  "  Deacon  "  and  never  say  Mister ; 
it  is  a  Httle  too  stiff. 

I  have  enjoyed  my  connection  with  the  association  very 
much.  It  has  always  been  a  pleasure  to  me  to  do  my  work, 
and  I  have  tried  to  do  the  best  I  knew  how.  Mr.  Andrews 
very  pleasantly  remarked  on  my  first  connection  with  the 
association.  I  remember  it  as  well  as  yesterday.  I  went  to 
Cincinnati,  and  it  happened  that  at  that  time  of  the  year  it 
was  the  anniversary  of  my  marriage,  so  that  this  trip  was 
a  kind  of  a  second  honeymoon.  It  was  only  the  second  year 
after  my  marriage  and,  of  course,  I  had  my  best  trousers 
on.  They  first  named  me  **  The  Preacher,*'  and  afterwards 
changed  it  to  "The  Deacon." 

I  did  not  dream  of  any  further  office.  I  considered  that 
my  duties  would  cease  at  this  meeting,  but  as  you  have 
g^ven  me  this  honorable  election  I  feel  proud  to  know  that 
you  think  me  worthy.  It  was  not  neccessary  for  you  to  do 
that  to  secure  my  attendance,  for  it  was  my  intention,  as 
long  as  I  could  get  passes,  to  attend  these  meetings  regularly. 
I  thank  you.     (Applause.) 

President. — If  there  is  no  further  business  I  suppose  a 
motion  to  adjourn  is  in  order. 

Mr.  S.  F.  Patterson. — I  want  to  say  that  I  hope  the  mem- 
bers will  brace  up  our  new  secretary  and  assist  him  as  well 
as  they  have  me,  and  make  him  a  "  deacon  "  or  even  a 
preacher.  I  know  that  he  will  fill  the  bill  to  perfection,  and 
I  trust  and  hope  that  you  will  give  him  all  the  assistance 
necessary,  and  that  he  will  do  even  better  than  I  have  done. 

Mr.  Reid. — As  our  new  secretary  has  done  a  good  deal  of 
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work  this  year  I  feel  that  there  should  be  some  action  taken 
by  the  executive  committee  to  compensate  him  a  little  for 
the  work  he  has  done,  and  I  make  that  in  the  form  of  a 
motion. 

Mr.  Andrews. — I  second  that  motion.    Carried. 

President  Lemond. — Gentlemen,  there  will  be  a  meeting 
of  the  executive  committee  immediately  after  our  adjourn- 
ment. 

Mr.  Andrews. — I  move  that  we  adjourn. 

Mr.  A.  S.  Markley. — I  second  that  motion. 

Motion  was  carried  and  adjournment  taken  to  the  third 
Tuesday  in  October,  1910,  at  Fort  Worth,  Texas. 

P.  B.  Ransom,  C.  A.  Lichty^ 

Stenographer.  Secretary. 
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FOR  1908  AND  19109 


I. 

\  arxous  methods  of  carrying  electric 
^Rlansmission  wires  over  railway 
Tracks,  and  best  way  to  pro- 
tect  TRACKS    AND    COMPANY 

WIRES. 

REPORT  OF  COMMITTEE. 

^       '^     Ametican  Railway  Bridge  and  Building  Association: 

huild^^  generally  understood  that  those  employed  in  the  bridge  and 
yt^^  *^^,  and  engineering  departments  of  railroads  have  had  but 
new^*"  "^  experience  in  electrical  transmission,  as  it  is  practically 
f^j^^'^  Tbranch  of  engineering  and  there  are  few,  in  fact,  who  have 
f^j^  ^'^le  to  cope  with  the  question.  We  understand  that  the  Amer- 
■  ffs  ^^^^^ty  ^^  Civil  Engineers  has  had  this  question  before  its  meet- 
*"f-  ^^  various  times,  but  has  been  unable  to  solve  the  problem  in  a 
^"^^^ctoiy  manner. 

^J^«  of  the  most  eminent  electrical  and  civil  engineers  in  the 

^    ^^^^  have  decided  that  it  is  not  necessary  to  protect  high  tension 

J|*^ission  wires  which  cross  railroad  tracks  by  use  of  either  the 

•L  ^     »    bridge  or  messenger  wire,  provided  the  transmission  cable 

.  /■'"^igly  designed.  The  cables  in  use  at  the  present  time  are  very 
thaif*^'  mostly  composed  of  7-strand  aluminum,  being  much  lighter 
.  ^  -^'^pper;  some  copper  is  used,  and  some  copper-covered  steel, 
^^^^'Uminum  seems  to  be  the  favorite  wire  with  most  transmission 
""^sanies. 

g^I^*  itiodern  crossing  spans  are  supported  by  strong,  well  designed 
^  r  towers,  or  "  A  frames  ot  wooden  poles.  The  towers  are 
^^^  ^^ned  to  withstand  all  strains  caused  by  weight,  wind  pressure, 
load  ^'^^.t^^  cables  are  also  designed  to  carry  their  own  Ayeight,  ice 
Jt?*  "wind  pressure,  etc.  In  fact,  every  device  is  used  and  every 
jl^^l^^^tion  taken  to  make  the  carrying  of  high  tension  lines  over 
jj^  t?^3r  right  of  way  absolutely  safe.  Some  of  the  brightest  minds 
"^^  electrical  engineering  field  have  made  this  their  special  study, 
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Standard  UiiderEraun<l  CroBslns   N.  Y.  C.  &  H.  R  R.  R. 


Standard  Overhead  Bridge  for  High  Tension  Cables.  N.  T.  C,  ft  H.  R.  R.  B. 
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and  they  all  agree  that  the  simplest  method  is  the  most  practicable, 
and  experience  has  taught  them  that  is  is  the  safest 

I  will  attach  a  few  sketches  showing  New  York  Central  &  Hud- 
son River  R.  R.  standards  for  protection.  The  one  marked  A, 
showing  underground  crossing  (used  for  voltage  ii,ooo  and  under), 
does  not  meet  with  favor  on  account  of  liability  to  ground  current. 
For  voltage  over  ii,ooo,  the  aerial  form  of  construction  is  necessary. 
At  first  the  bridge  type  of  construction,  shown  in  sketch  B,  was 
extensively  used,  but  on  account  of  being  expensive,  as  well  as 
forming  an  obstruction  at  certain  points  to  distant  signals  located 
on  overhead  bridges,  very  few  were  erected  on  the  New  York 
Central  lines.  Qass  C,  commonly  known  as  the  "cradle,"  was 
adopted  after  the  bridge  plan  had  been  given  a  trial.    It  is  a  cum- 
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bersome,  unsightly  affair,  and  is  really  a  menace  to  safety  in  this 
section  of  the  country,  where  we  are  subject  to  severe  sleet  and 
snow  storms,  as  they  are  liable  to  accumulate  a  very  heavy  load 
and  fall. 

Mr.  F.  H.  B.  Paine,  general  manger  of  the  Niagara,  Lockport  & 
Ontario  Power  Co.,  has  kindly  furnished  us  with  the  accompanying 
photographs,  o.f  transmission  lines  in  this  section  of  the  state.  Mr. 
Paine  is  considered  authority  on  everything  pertaining  to  high 
power  transmission  lines,  and  I  asked  him  to  give  me  his  views  in 
regard  to  the  subject  under  discussion,  in  writing,  which  follows: 

"  Like  other  things  in  engineering,  the  simplest  is  the  best,  and 
devices  of  every  kind  and  description  applied  to  the  transmission 
line,  in  order  to  satisfy  the  ignorance  of  those  not  familiar  with 
this  branch  of  engineering,  is  a  mistake,  and  I  therefore  commend 
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to  your  attention  as  the  best  crossing,  the  one  over  the  Erie  R.  R-, 
the  first  of  the  series  of  photographs,  which  consists  of  our  ordinary 
transmission  line  structures,  just  such  as  we  use  at  the  end  of 
every  tangent  to  take  up  dead  end  strains,  that  is  all.  The  onlv 
lines  that  we  have  ever  had  fall  upon  railroads  were  those 
provided  with  protective  devices,  the  failure  being  incident  to  the 
use  of  these  devices. 

"Ouf  transmission  lines  cover  a  great  many  hundred  miles,  across 
all  sorts  of  things  and  people,  and  I  think  it  will  be  obvious  at  once 
that  the  form  of  construction  crossed  by  the  transmission  line  most 
liable  to  be  injured  by  the  transmission  line  would  be  the  telephone 
systems,  reaching,  as  they  do,  not  only  company  switchboards,  but 
also  coming  in  intimate  contact  with  the  public.  The  requirements 
of  the  American  Telephone  &  Telegraph  Company  simply  provide 
that  the  transmission  lines  where  they  cross  telephone  lines  shall  be 
of  the  best  construction  that  electrical  engineering  knows  of,  and 
nothing  else. 

"  The  organization  most  interested  in  keeping  its  wires  up  is  the 
transmission  company.  Proper  line  construction  consists  of  the  sup- 
ports, such  as  poles  or  towers,  being  amply  strong  for  the  strains 
which  they  must  bear,  assuming  the  hignest  winds,  cold  weather, 
sleet,  etc.,  and  the  cables  must  be  of  sufficient  strength  to  withstand 
the  same  strains,  for  it  is  through  the  cables  that  the  strain  is  trans- 
mitted to  the  supports. 

"  This  company  always  uses  a  standard  cable,  not  only  for  railway 
crossings,  but  for  all  of  its  line  construction,  and  our  smallest  copper 
wire  is  number  4,  B.  &  S.  gage,  7  strand,  although  I  can  see  no 
objection  to  the  use  of  number  6,  B.  &  S.  gage.  We  use  aluminum 
as  well  as  copper,  and  for  manufacturing  reasons,  it  is  desirable  not 
to  go  below  number  i,  B.  &  S.  7  strand. 

"  With  reasonable  provision  for  mechanical  strength  incident  to 
the  winds  and  ice  loads  above  referred  to,  d^e  may  safely  trust 
the  electrical  features,  such  as  the  form  of  kisalation,  etc,  to  the 
transmission^^ompany,  whose  interests  are  most  involved. 

"Where  te^smission  wires  are  not  covered  with  insulation  you 
need  not  fe8K^i)reakage  except  at  the  point  of  support.  Since  we  have 
been  in  operation,  we  have  had  a  number  of  instances  where  a  wire 
has  broken  at  the  point  of  support,  due  to  a  number  of  causes.  No 
harm  has  ever  been  done  by  any  such  breakage,  and  we  have  re- 
cently had  a  wire  carrying  60,000  volts,  operating  a  railroad  nearly 
90  miles  long,  which  fell  across  a  telephone  line,  to  which  there  were 
probably  six  or  seven  telephones  at  that  time  connected,  and  the 
total  injury  to  the  telephone  system  was  an  injury,  but  not  complete 
destruction,  of  two  telephones. 

"  When  your  associates  are  as  familiar  with  the  transmission  work 
as  they  are  with  structures,  buildings,  bridges,  etc.,  they  will  realize 
that  what  they  are  trying  to  guard  against  at  this  moment,  are 
ghosts,  and  nothing  else." 

lifr.  Ralph  D.  Mershon,  chief  engineer  of  the  Niagara,  Lockport  & 
Ontario  Power  Co.,  writes  as  follows  in  the  Railroad  Gazette  of 
Feb.  7,  1908: 

The  rapid  increase  in  the  number  of  electric  transmission  lines 

and  the  distributing  circuits  therefrom,  is  rendering  every  day  more 

important  and  more  perplexing  the  question  so  frequently  encoun- 
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tercd  as  to  the  protection,  if  any,  which  should  be  provided  at  rail- 
road crossings. 

The  fear  which  the  steam  railroad  operator  has  in  regard  to 
such  crossings  arises  from  two  sources.  He  fears  the  damage  which 
might  result  through  mechanical  agencies,  in  case  the  transmission 
line  should  fall  upon  the  track.  He  fears,  also,  the  damage  which 
he  thinks  might  result  through  electrical  agencies.  The  fear  of  the 
electric  current  is  usually  the  greater,  probably  because  of  the  fact 
that  most  steam  railroad  operators  have  had  little,  if  any,  experi- 
ence with  electricity,  and  they  attach  to  it  more  or  less  of  the  myste- 
rious dread  which  people  have  for  it  generally. 

The  protection  for  which  the  railroad  men  generally  ask  is 
a  steel  bridge  constructed  underneath  the  transmission  line  for  that 
portion  of  its  length  which  is  across  the  railroad  company's  right- 
of-way;  or  at  least  for  that  portion  of  its  length  which  is  across 
the  tracks.  In  some  cases,  it  has  been  required  that  the  trans- 
mission line  be  carried  on  insulators  attached  to  this  structure; 
such  a  requirement  is  an  undesirable  one  from  every  standpoint. 

There  can  be  no  question  that  a  transmission  line  can  be  made 
as  strong  as  any  steel  protecting  bridge  that  can  be  installed, 
and,  in  general,  strength  can  be  obtained  at  a  great  deal  less 
expense  than  is  involved  in  installation  of  the  bridge.  A  simple 
span  of  wire  or  cable  supported  at  each  side  of  the  right-of-way, 
on  steel  structures  if  necessary,  can  be  made  as  strong,  both  as  to 
supporting  structure^  and  as  to  the  cables,  as  any  bridge  which 
can  be  erected.  It  seems  foolish,  therefore,  to  insist  upon  the  in- 
stallation of  a  bridge  below  a  transmission  line  for  fear  that, 
through  mechanical  agencies,  the  transmission  line  may  be  thrown 
down. 

Probably  no  railroad  manager  would  make  special  objection  to 
have  built  across  his  tracks  a  construction  similar  to  that  of  a  well 
designed  transmission  line,  if  he  knew  no  current  was  to  be  put 
upon  it;  but,  in  some  instances,  the  mere  idea  of  having  current 
on  the  wires  seems  to  introduce  immediately  a  fear  of  the  con- 
struction— ^both  mechanically  and  electrically.  In  such  cases,  the 
ultimate  source  of  the  fear  and  objection  to  the  transmission  line 
crossings  may  be  said  to  lie  in  the  fact  that  the  lines  carry  an 
electric  current ;  and  it  is  well,  therefore,  to  examine  into  the  pos- 
sible ways  in  which  the  existence  of  an  electric  current  on  the  lines 
may  affect  the  safety  of  the  property  or  employees  of  the  railroad. 

Assume  a  crossing  with  the  same  side  clearance,  overhead  clear- 
ance and  factor  of  safety  as  would  be  allowed  in  the  case  of  a  bridge. 
Assume  that  there  is  no  electric  current  on  the  wires.  Under  such 
conditions,  no  damage  except  such  as  is  equally  likely  in  the  case  of 
a  bridge  can  result  to  the  property  or  employees  of  the  railroad 
company. 

Now  assume  that  the  electric  current  is  put  on  the  crossing. 
The  added  possibilities  of  danger  are  as  follows: 

(i)  The  possibility  of  overhead  contact  either  direct  or  through 
some  conducting  object. 

(2)  The  presence  of  the  electric  current  in  case  the  structure 
is  thrown  down  by  a  train  wreck,  by  wind,  or  other  mechanical 
forces. 

(3)  The  possible  effect  of  the  electric  current  in  causing  the 
line  wires  to  fall. 
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The  probability  of  ( i )  overhead  contact  can  be  indefinitely 
reduced  by  increasing  the  overhead  clearance,  if  such  clearance  as 
would  be  allowed  for  a  bridge  is  not  considered  a  sufficient  insur- 
ance. 

The  probability  of  (2)  can,  so  far  as  wrecks  are  concerned, 
be  indefinitely  reduced  by  sufficient  overhead  and  side  clearance; 
and,  so  far  as  wind  or  other  forces  are  concerned,  by  proper  de- 
sign and  construction  with  reference  to  ice  and  wind  loads.  The 
practice  in  these  matters  in  the  case  of  bridges  would  seem  to  be 
amply  sufficient,  especially  in  view  of  the  fact  that,  as  mentioned 
later  on,  in  a  well  designed  and  properly  operated  transmission 
system,  anything  which  would  cause  the  line  wires  to  be  thrown 
down,  would  cause  the  power  to  be  cut  off  by  reason  of  the  resulting 
short  circuit. 

The  question,  therefore,  finally  resolves  itself  into  an  examina- 
tion of  (3)  the  effect  which  the  presence  of  the  electric  current 
might  have  in  causing  the  line  wires  to  fall  upon  the  tracks. 

The  only  conceivable  way  in  which  the  presence  of  the  electric 
current  could  be  the  cause  of  the  contingency  mentioned  is  that 
of  the  establishment  of  an  arc  which  should  burn  off  one  or  more 
of  the  line  wires.  Such  an  arc  might  be  established  between  two 
or  more  of  the  line  wires,  or  between  one  or  more  of  the  wires  and 
the  structure  supporting  the  transmission  line.  An  arc  between 
a  line  wire  and  the  supporting  structure  could  occur  only  in  case 
the  structure  is  metal,  or  in  case  the  insulators  are  supported  upon 
metal  pins  connected  to  each  other  or  to  ground. 

An  arc  between  the  line  wires,  if  it  be  instituted  at  a  point 
distant  from  the  supporting  structures,  can  hardly  be  conceived  of 
as  due  to  anything  other  than  the  swinging  together  of  the  wires, 
or  to  their  having  thrown  across  them,  either  maliciously  or  by 
accident,  some  conducting  object.  The  chance  for  an  arc  to  be 
started  by  the  wires  swinging  together  can  be  removed  entirely  by 
putting  them  sufficiently  far  apart.  The  chance  for  an  arc  to  be 
established  by  something  being  thrown  across  the  line  wires  can 
be  made  very  small  by  recourse  to  the  same  expedient. 

The  occurrence  of  an  arc  between  one  or  more  of  the  line  wires 
and  the  insulator  pins  or  the  steel  structures  carrying  them,  might 
be  due  to  a  direct  puncture  of  the  insulator  by  electrical  means, 
or  to  breakage  of  the  insulator  by  mechanical  means,  or  to  the  es- 
tablishment of  an  arc  around  the  insulator  to  the  pin  by  an  initial 
creepage  of  current  over  the  insulator  surface,  when  the  insulating 
value  of  such  surface  had  been  reduced  by  a  film  of  moisture,  dirt 
or  other  conducting  or  semi-conducting  substance.  It  should  be 
noted  thaf  the  first  and  last  of  the  three  possible  causes  mentioned 
would  be  extremely  unlikely  except  in  the  case  of  high  voltage  lines, 
and,  even  then,  not  at  all  likely,  if  the  insulator  be  well  designed, 
except  in  the  case  of  lightning. 

In  the  case  of  the  occurrence  of  an  arc  from  any  of  the  causes 
mentioned,  the  arc  would  not,  with  a  properly  designed  transmis- 
sion system,  exist  for  any  considerable  portion  of  time,  since  its 
occurrence  would  cause  the  automatic  circuit  breaking  appliances 
in  the  generating  station  to  operate,  thus  opening  the  circuit  and 
stopping  the  arc.  The  damage  which  such  an  arc  could  do  toward 
burning  a  line  wire  asunder,  or  otherwise  damaging  the  crossing, 
would  depend  upon  the  amount  of  power  behind  the  arc,  the  length 
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of  time  it  lasted,  and  the  size  or  mass  of  the  metal  from  which 
the  arc  was  drawn.     That  is  to  say,   it  would  depend  upon  the 
imount  of  heat  generated  in  the  arc  tending  to  melt  the  wire  or 
other  metal  concerned,  and  the  amount  of  metal  there  was  present 
to  conduct  away  and  absorb  this  heat,  and  thus  diminish  the  melt- 
ing action  of  the  arc.    The  size  and  weight  of  the  wires  and  other 
metal  parts  involved  could  be  so  proportioned  relative  to  the  de- 
structive potency  of  any  arc  which  might  be  formed  that  they  would 
easily  withstand  the  melting  action,  without  being  burned  off,  wntil 
such   time  as  the  automatic  protective  devices   at  the  generating 
station  opened  and  the  arc  ceased. 

It  would  even  be  possible  to  make  such  provision  that,  in  case 
an  arc  formed,  it  would  rupture  itself,  even  if  the  automatic  pro- 
tective devices  at  the  generating  station  did  not  operate;  and  so 
that  it  would  rupture  itself  before  any  serious  damage  to  the  cross- 
ing could  occur.    To  accomplish  this,  it  would  be  necessary  to  prop- 
erly proportion  not  only  the   metal  parts,  but  also  the  distances 
separating  those  parts  between  which  an  arc  could  occur;  that  is, 
the  distances  between  the  line  cables  and  between  the  line  cables 
and  the  supporting  structures.    Such  proportioning  should  be  done 
with  reference  to  the  voltage  and  power  capacity  of  the  transmis 
sion   system :   the  greater   the   voltage,   the   greater   the   distances ; 
and  the  less  the  power  capacity  of  the  system,  the  lighter  could  be 
the  metal  parts. 

It  would  appear,  therefore,  perfectly  possible  to  design  a  trans- 
mission line  crossing  so  that  it  could  not  constitute  a  source  of 
danger  from  either  a  mechanical  or  electrical  standpoint.  Such  a 
crossing  would  preferably  be  one  along  the  following  lines: 

(a)  It  should  be  so  constructed  that  the  line  conductors  (line 
wires  or  cables)  and  the  supporting  structures  at  each  side  of  the 
track  would  be  of  proper  strength  to  withstand  the  ice  and  wind 
loads  which  might  come  upon  them.  It  should  be  self-sustaining; 
that  is,  should  be  capable  of  standing  up  under  the  action  of  wind 
and  ice  without  reference  to  the  remainder  of  the  line,  so  that  the 
line,  on  one  or  both  sides  of  the  crossing,  might  break  without  inter- 
ftring  with  the  crossing  itself. 

(b)  There  should  be  sufficient  overhead  clearance  between  the 
line  and  the  track,  so  that  there  would  be  no  possibility  of  contact 
except  by  deliberate  intent. 

(c)  The  line  conductors  should  be  far  enough  apart  so  that 
they  could  not  swing  together. 

(d)  The  line  conductors  should  be  sufficiently  massive  so  that 
an  arc  might  exist  between  them  for  several  seconds,  without  danger 
of  burning  or  melting  them  off. 

(e)  If  the  supporting  structures  are  of  steel,  or  the  insulator 
nins  ^^^  ^^  metal  and  the  pins  connected  to  each  other,  or  to  ground. 
K  insulators  should  have  cast  metal  caps  cemented  upon  them. 
(1*°  ^e  caps,  or  extensions  of  them,  should  extend  out  on  each  side 
rf*)){fie  insulator  for  some  distance  along  and  underneath  the  con- 
h.tor,  in  order  to  further  protect  the  conductor,  or  else  the  con- 
^^ctors  should  have,  in  addition  to  the  caps,  a  protection  from 
^rcs  in  the  form  of  a  serving  of  wire  upon  them  for  some  distance 
m  each  side  of  the  insulator.  The  result  of  such  protection  will 
be  that  an  arc  formed  near  the  insulator  will  expend  itself  upon 
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the  serving  wire,  or  metal  casting,  instead  of  upon  the  conductor 
itself. 

It  is  not  to  be  understood  from  the  above  that  a  crossing  would 
necessarily  consist  of  a  single  span.  It  might  consist  of  a  series 
of  spans,  meeting  the  above  requirements,  where  several  spans  were 
necessary  for  crossing  a  number  of  tracks,  such  as  would  be  found 
in  a  railroad  yard. 

A  crossing  constructed  on  the  above  lines  would  be  as  safe  as 
an3b  reasonable  individual  could  ask,  and  at  the  same  time  would 
be  a  great  deal  cheaper  than  the  steel  bridges  sometimes  insisted 
upon. 

The  matter  of  steel  protective  bridges  is  a  very  serious  one  to 
the  transmission  companies,  not  only  on  the  score  of  expense  of 
the  bridges  themselves,  but  because  of  the  difficulty  often  met  in 
installing  them  or  getting  permission  to  install  them,  especially 
when  they  are  required  in  towns  and  are  objected  to  by  the  munici- 
pality. If  they  are  insisted  upon,  it  will  greatly  retard  the  devel- 
opment of  those  sections  of  the  country  fortunate  enough  to  be 
within  electric  reach  of  cheaply  generated  power,  since  the  require- 
ment of  a  bridge  for  a  railroad  crossing  will,  in  many  cases,  pro- 
hibit the  supplying  of  small  customers  with  power.  This,  of 
itself,  is  a  matter  of  importance  to  the  railroads  in  that  on  the 
welfare  and  progress  of  the  community  depend  the  amount  of,  and 
increase  in,  the  railroad  company's  revenue,  but  there  is  an  aspect 
of  the  question  aside  from  this  which  should  be  the  subject  of  much 
thought  by  railroad  men.  The  time  is  undoubtedly  near  at  hand 
when  all  of  the  principal  railroads  of  the  country  will  equip  a 
portion  at  least  of  their  lines  for  electric  traction.  If  this  is  done, 
the  railroads  cannot  hope  to  be  free  from  the  necessity  of  carrying 
their  line  conductors  across  not  only  their  own  rights-of-way,  but 
the  rights-of-way  of  other  roads.  If  the  railroad  men  now  insist 
upon  the  elaborate  means  of  protection  which  have  been  insisted 
upon  in  some  cases,  and  crystallize  public  opinion  to  the  idea  that 
such  elaborate  protection  is  necessary,  they  themselves  will  be  con- 
fronted with  the  necessity  of  making  use  of  the  elaborate  and  ex- 
pensive protection  in  question. 

It  behooves  the  railroad  man,  therefore,  to  consider  this  matter 
of  crossings  very  carefully  and  with  the  utmost  spirit  of  fairness, 
since  in  so  doin|j  he  will  not  merely  serve  the  interests  of  the  trans 
mission  companies,  but  also  the  interests  of  his  own  and  other  rail- 
road, companies  in  the  future. 

Edzvard  J.  Govern,  Civil  Engineer,  Rochester,  N.  Y.: 

I  am  enabled  to  add  very  little  to  the  information  already  given  in 
the  report,  and  in  further  comment  relative  to  the  question  placed 
before  this  committee,  I  feel  that  it  is  not  a  fair  question  to  be 
brought  before  the  members  of  this  society  for  investigation  and 
report,  as  it  requires  the  knowledge  and  experience  of  our  best 
electrical  experts  who  are  today  engaged  in  the  study  of  this  matter, 
and  any  report  that  we  might  formulate  without  securing  the  advice 
from  electrical  experts,  or  those  handling  the  present  question,  might 
be  valueless,  as  this  is  purely  the  day  of  observation  of  this 
question.  Some  of  the  members  of  the  American  Society  of  Civil 
Engineers  have  taken  up  the  question  of  electric  transmission  and 
overhead  construction  work,  and  papers  and  discussions  bearing  on 
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the  same  may  be  found  in  Vol.  60,  of  June,  1908,  of  their  proceed- 
ings. 1  believe  that  members,  interested  in  this  important  work 
would  do  well  to  consult  these  papers,  and  no  doubt  would  gain 
some  valuable  information  from  the  same. 

After  investigating  the  various  papers  and  reports  covering  this 
question,  it  is  evident  that  it  is  in  the  experimental  stage,  and  that 
no  attempt  at  present  can  be  made  toward  standardization  of  over- 
head crossings.  Whatever  might  be  done  in  this  line  at  present  may 
become  obsolete  before  the  end  of  the  year. 

W.  A.  Pettis, 
Chairman. 

DISCUSSION. 

President. — This  is  a  subject  on  which  it  is  very  difficult 
for  members  of  our  association  to  make  up  a  report,  as  we 
have  not  much  experience  along  electrical  lines,  but  on 
reading  over  the  report  which  has  been  gotten  up  by  Mr.  W. 
A.  Pettis,  the  chairman  of  this  committee,  it  would  seem  that 
he  has  gotten  as  much  out  of  the  subject  as  is  possible.  If 
there  is  any  member  here  who  has  had  experience  on  this 
question  we  will  be  very  glad  to  hear  from  him. 

Mr.  Lichty. — I  think  that  the  experience  of  the  New  York 
Central  &  Hudson  River  R.  R.,  as  shown  in  this  report, 
contains  the  gist  of  this  subject.    They  went  to  considerable 
expense  to  prevent  high-voltage  wires  from  doing  damage 
^^  they  fell  on  the  tracks,  by  reason  of  high  winds  or  heavy 
^'^ct,  and  in  most  cases  the  arrangements  which  they  pro- 
vided for  this  purpose  caused  more  damage  than  the  wires 
^"^elves,  and  they  secured  better  results  by  simply  using 
^  iood  quality  of  wires  and  putting  them  up  properly,  than 
y  usm^  the  old-style  cradle  or  other  protective  devices. 
^^'    Sheldon. — The  subject  is  certainly  a  "  live  '*  one  in 
J^^c  senses  than  one,  and  I  think  that  most  of  our  members 
J   keep  as  far  away  from  it  as  possible.    Seriously,  I  think 
^  wires  should  be  arranged  so  that  in  case  of  a  break  a  fuse 
^  blown  out  and  thus  make  the  wire  dead.    We  merely 
put  our  wires  up  as  high  and  as  strongly  as  possible. 

President. — Of  course  we  must  all  admit  that  this  is  a 
^  jcct  that  we  are  not  very  well  prepared  to  talk  upon. 
^  '"^port  is  a  very  interesting  one,  however. 
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Mr.  Hadwen. — It  appears  to  me  that  the  position  taken 
in  this  report  is  a  good  one,  the  recommendation  being  that 
no  protection  be  made  other  than  by  strongly  support- 
ing and  strengthening  the  transmission  lines  themselves. 

Mr.  Fullem. — ^The  subject  has  not  come  up  on  the  Illinois 
Central  R.  R.,  recently,  but  our  experience  was  the  ^ame  as 
that  reported  on  the  New  York  Central  R.  R. 

Mr.  Sheldon. — The  only  thing  further  that  I  would  like 
to  say  is  that  in  many  cases  where  high  voltage  wires  cross 
our  tracks  we  require  a  bridge,  made  usually  of  cables, 
across  which  are  placed  pieces  of  wood,  or  slats,  so  that  in 
case  of  breakage  of  the  wire  it  drops  onto  this  and  does  not 
strike  the  ground.  The  breaking  of  a  wire  in  all  cases  with 
us  blows  out  a  fuse  and  makes  the  wire  dead.  In  some 
places  netting  is  used  so  that  in  no  case  will  the  wire  drop 
to  the  ground. 

Mr.  Aldrich. — On  our  road  we  have  considerable  territory 
on  which  the  trolley  is  run  over  our  steam  lines  and  we  have 
no  protection  at  all,  further  than  if  the  wires  crossed  a  street. 

Mr.  Reid. — I  have  read  the  report,  and  while  the  state- 
ments given  there  are  by  men  who  are  interested  in  power 
production  and  transmission  lines,  primarily,  and  it  might 
be  claimed  that  naturally  they  would  present  their  own 
interests  first,  yet  when  you  analyze  their  statements  and 
go  into  the  report  it  looks  to  me  as  though  they  know  what 
they  were  talking  about.  The  more  one  considers  it  the 
better  their  arguments  appear,  and  the  less  reason  there 
appears  for  any  special  protection  under  these  high  voltage 
wires.  They  are  the  parties  primarily  interested,  and  if  an 
accident  happened  they  are  the  first  to  suffer.  It  seems  to  me 
that  the  tendency  is  toward  more  perfect  construction  of  the 
wires  themselves  and  less  special  protection  underneath. 


II. 

INSPECTION    OF   BRIDGES   AND    BUILDINGS. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

The  committee  sent  out  64  letters  asking  for  information  on  the 
subject  and  received  30  replies.  Some  very  good  information  was 
received  in  this  way  and  the  committee  desires  to  express  its  ap- 
preciation of  the  assistance  rendered.  Extracts  from  some  of  the 
letters  are  given  at  the  end  of  this  report. 

As  stated  in  the  subject,  this  report  has  to  do  both  with  the  in- 
spection of  bridges  and  buildings. 

INSPECTION   OF  BUILDINGS. 

Very  little  information  was  received  as  to  the  method  of  inspec- 
tion of  buildings.  The  primary  object  of  a  railway  plant  is  to 
produce  transportation  and  the  maintenance  of  bridges  is  more 
essential  for  this  than  is  the  maintenance  of  buildings.  Hence  the 
inspection  of  buildings  does  not  get  as  much  consideration  as  does 
the  inspection  of  bridges.  Wherever  there  is  a  railroad  building 
there  is  a  railroad  employee  to  use  it  and  he  will  note  and  report 
any  necessary  repairs  or  defects,  if  for  no  other  reason  than  for 
his  own  convenience. 

The  bridge  foreman  is  in  and  around  the  buildings  in  his  dis- 
trict quite  often  and  if  he  does  the  building  work  he  will  report 
the  needed  repairs  from  time  to  time. 

On  the  usual  building  inspection  tour  the  idea  of  rebuilding 
is  seldom  brought  up.  Even  though  a  building  is  old,  it  can  be 
repaired  and  will  still  serve  its  purpose  just  as  well  as  any  new 
building  of  the  same  type  and  size.  The  more  important  buildings 
are  rebuilt  in  order  to  accommodate  a  larger  volume  of  business 
than  the  old  one  was  desig^ned  for,  hence  the  new  one  is  larger 
and  better  -than  the  old  one.  In  other  words,  buildings  are  in- 
spected for  maintenance  of  the  present  structure  rather  than  for 
the  necessity  of  rebuilding.' 

On  some  roads  the  building  inspection  is  made  at  the  same  time 
as  the  annual  bridge  inspection.  This  system  is  all  right  where  the 
buildings  and  bridges  are  maintained  by  the  same  department,  but 
where  the  two  departments  are  separate  such  a  plan  need  not  be 
followed,  and  each  inspection  can  just  as  well  be  made  independent 
of  the  other.  Quite  often  there  is  not  time  to  make  building  in- 
spections while  the  bridge  inspection  is  being  made. 

The  division  official  in  charge  of  the  maintenance  of  buildings 
has  sufficient  opportunities  to  make  inspection  of  buildings  at  dif- 
ferent times  during  the  year,  while  going  over  the  road  on  other 
business  than  that  of  inspection.  This,  with  the  information  sent 
in  by  the  building  foreman  and  the  employees  using  the  buildings, 
seems  sufficient  for  building  inspection. 
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Owing  to  the  many  different  conditions  at  the  various  buildings, 
no  practicable  form  can  be  made  for  inspection  notes.  An  ordinary 
leather-bound  field  book  would  serve  this  purpose  very  well.  Size 
of  this  book  should  be  about  4^x7  inches,  containing  100  leaves. 
To  facilitate  the  making  of  sketches,  the  pages  should  have  cross 
section  ruling,  the  lines  being  spaced  about  i-y  of  an  inch  apart  in 
both  directions. 

INSPECTION   OF  BRIDGES. 

This  subject  has  been  treated  quite  extensively  in  the  past  by 
this  Association  and  by  the  American  Railway  Engineering  and 
Maintenance  of  Way  Association.  The  proceedings  of  the  thir- 
teenth annual  convention  of  this  Association  and  volumes  5,  8  and 
9  of  the  American  Railway  Engineering  and  Maintenance  of  Way 
Association  contain  reports  on  this  subject.  The  report  in  volume 
5  of  the  M.  of  W.  Association  is  devoted  to  forms  and  blanks,  for 
bridge  inspection  reports.  Those  in  volumes  8  and  9  are  devoted 
to  methods  of  making  inspections. 

Bridge  inspections  can  be  classified  into  three  kinds — current, 
general,  and  special  inspections. 


CURRENT  INSPECTIONS. 

1.  The  section  foreman  wnile  making  his  daily  track  inspection 
should  also  stop  and  examine  all  bridges  and  culverts.  The  object 
is  to  discover  any  broken  or  damaged  parts  which  might  have  de- 
veloped during  the  past  24  hours,  due  to  storms,  fires,  derailments, 
etc.  No  report  need  be  made  of  this  inspection  unless  something  is 
found  which  impairs  the  safety  of  the  bridge. 

2.  The  bridge  foreman  should  make  bi-monthly  inspection  of  all 
the  bridges  and  culverts  in  his  district.  In  this  way  he  can  keep  in 
touch  with  the  condition  of  the  bridges  and  plan  his  work  so  as 
to  do  first  that  which  is  most  needed.  Owing  to  floods,  derail- 
ments, fires  or  other  causes  which  may  have  slightly  damaged  a 
bridge,  it  becomes  necessary  to  make  repairs  not  included  in  the 
yearly  list  of  repairs.  Such  cases  should  be  reported  to  the  bridge 
foreman. 

An  ordinary  blank  book  of  convenient  pocket  size  can  be  used 
for  making  notes  on  the  inspection.  Every  night  a  report  should 
be  made  out  for  each  bridge  inspected  during  that  day.  The  cur- 
rent bridge  inspection  report  used  by  the  Central  Railroad  of  New 
Jersey  is  very  good  for  this  purpose.  It  is  practically  the  same  as 
the  form  M.  W.  1005  recommended  by  the  M.  of  W.  Association. 

3.  Reports  from  the  foregoing  current  inspections  will  be  re- 
ceived from  time  to  time  by  the  division  foreman  or  supervisor. 
These  will  indicate  to  him  which  bridges  need  attention ;  he  should 
then  make  inspection  of  such  bridges  and  decide  what  shall  be 
done  to  keep  them  in  safe  condition,  making  a  report  of  the  work 
necessary  to  his  immediate  superior,  and  he,  in  turn  to  the  general 
official  in  charge  of  the  maintenance  of  bridges.  It  would  be  of 
no  advantage  to  use  any  special  form  for  these  reports  and  they 
should  be  made  by  letter. 
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GENERAL  BRIIXIE  INSPECTION. 

This  might  also  be  called  the  annual  bridge  inspection.  It  should 
be  made  annually  and  during  this  inspection  all  recommendations 
for  repairs  and  renewals  for  the  following  year  should  be  made. 
There  should  be  on  this  inspection  the  general  bridge  inspector, 
division  foreman,  or  superior,  and  the  district  foreman. 

The  general  bridge  inspector  acts  as  a  representative  of  the  chief 
oigincer  and  the  engineer  of  bridges.  He  receives  direct  instruc- 
tions from  these  men  and  should  carry  out  their  ideas  in  making 
recommendations.  This  will  also  tend  to  give  uniformity  to  the 
maintenance  of  bridges  over  the  entire  system. 

The  division  foreman  and  the  district  foreman  know  the  local 
conditions  at  each  bridge,  which  are  very  important  in  determining 
what  repairs  should  be  made,  or  if  the  bridge  should  be  rebuilt. 
The  current  of  a  stream  may  have  some  peculiar  action  and  in  case 
of  a  pile  bridge  there  may  be  some  difficulty  in  keeping  it  in  line, 
or  perhaps  the  bridge  heaves  in  winter.  These,  and  many  other 
defers,  caimot  be  discovered  by  an  inspector  going  over  the  road, 
unless  he  happens  to  arrive  at  one  of  this  class  of  bridges  just 
when  Such  defects  are  apparent. 

The  chief  engineer  or  the  bridge  engineer  may  desire  to  investi- 
gate personally  the  more  important  items  of  rebuilding,  in  which 
case  another  inspection  will  be  made  by  one  or  both  of  these  men, 
accompanied  by  the  bridge  inspector  who  will  be  prepared  to  give 
his  reasons  for  the  recommendation. 

There  should  be  a  sufficient  number  of  general  bridge  inspectors 
so  that  the  entire  system  can  be  gone  over  during  the  time  from 
May  I,  to  October  31.  This  applies  to  the  roads  m  the  north ;  in 
the  south  where  the  climate  is  favorable  for  bridge  inspection  the 
entire  year  the  above  time  limits  need  not  apply. 

The  notes  of  the  general  inspector  should  be  kept  in  a  book 
made  for  this  purpose.  Such  books,  samples  of  which  were  re- 
ceived by  the  committee,  can  be  divided  into  three  classes,  noted 
below  as  A,  B  and  C. 

A.  On  one  page  the  bridge  number,  class,  length,  number  of  re- 
pairs and  height  of  four  or  five  bridges  is  given  in  vertical  columns 
at  the  top  of  the  page.  Just  below  this,  on  the  same  page,  the  dif- 
ferent items  which  are  to  be  considered  at  each  bridge  are  indi- 
cated by  means  of  horizontal  headings.  The  opposite  page 
has  horizontal  and  vertical  lines  so  that  each  pile,  stringer  or  other 
part  of  a  bridge  will  have  a  definite  square  in  which  its  conditions 
can  be  noted.  There  is  generally  some  code  for  making  notes  in 
such  books. 

The  book  used  by  the  Oregon  Short  Line  R.  R.  is  an  ex- 
ample of  this  class. 

B.  One  page  is  the  same  as  in  class  A,  it  being  the  page  bearing 
the  number  and  description  of*four  or  five  bridges  and  the  items  to 
be  considered.  The  other  page  is  blank,  except  for  the  horizontal 
lines,  to  be  used  in  making  notes. 

The  book  used  by  the  Chicago  and  North  Western  Ry.  is  an  ex- 
ample of  this  class. 

C.  The  bridge  number,  class,  length  and  height  are  given  on  one 
page,  in  a  horizontal  line.  The  other  page  has  only  horizontal  lines 
or  is  divided  into  two  vertical  columns,  one  for  the  recommendation 
and  the  other  for  the  bill  of  material. 
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(.lilrrajfo  &   North west**rn   Ry.    Bridge   Inspection   Book,      (These  sheets   folded  in 
th«'  mldfJle  and  bound,  giving  all  blank  spaces  for  notes  on  left  hand  page.) 
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The  book  used  by  the  Santa  Fe  is  an  example  of  this  class. 

In  the  front  part  of  all  of  these  books  instructions  are  given  for 
making  inspections. 

Owing  to  the  various  types  of  bridges  and  culverts,  and  the  dif- 
ferent conditions  found  at  each  one,  it  is  impossible  to  devise  a 
ruled  form  for  all  cases  by  means  of  which  notes  can  be  made 
by  filling  in  spaces  and  squares.  Nor  is  it  possible  to  devise  a 
list  of  items  to  be  examined  which  will  apply  to  all  types  and  con- 
ditions of  bridges. 

In  the  front  of  each  book  there  should  be  instructions  for  mak- 
ing inspections.  These  will  indicate  in  a  general  way  how  the 
notes  are  to  be  written  and  what  is  necessary  in  order  to  make  a 
good  inspection.  On  each  page  of  the  book  there  should  be  spaces 
for  the  general  characteristics  of  the  bridges,  such  as  number,  date, 
class,  length  and  height;  the  remainder  of  the  page  should  be  left 
blank  for  the  inspection  notes.  Each  page  should  also  have  a  head- 
ing showing  the  name  of  the  division,  date,  name  of  the  inspector 
and  the  stations  between  which  the  bridges  on  that  page  are.  This 
form  of  a  book  will  allow  considerable  freedom  and  such  notes 
can  be  made  as  will  apply  to  the  bridge  under  consideration. 

The  committee  received  numerous  forms  on  which  reports  of 
general  bridge  inspections  are  made.  Some  of  these  forms  are 
very  elaborate,  being  divided  into  many  columns,  so  that  there  is 
a  small  square  for  noting  the  condition  of  each  part  of  the  struc- 
ture. The  main  part  of  the  report  is  the  recommendation  for  re- 
pairs or  renewals  and  the  largest  part  of  the  sheet  should  be  de- 
voted to  this  purpose,  a  small  space  being  left  for  the  bridge  number, 
age,  length  and  such  general  characteristics.  In  fact,  there 
need  be  no  special  form  for  this  report.  In  such  case,  instructions 
should  be  issued  explaining  how  it  should  be  made. 

SPECIAL  INSPECTIONS. 

The  general  bridge  inspector  should  have  about  five  months  of 
the  year  in  which  to  make  special  inspections.  In  the  northern 
country  it  is  well  to  have  this  time  in  the  winter,  when  he  can  get 
under  the  bridges  on  the  ice.  Another  good  time  for  special  in- 
spection is  while  a  bridge  is  being  painted,  because  then  the  in- 
spector can  use  the  staging  swung  by  the  painters. 

These  inspections  are  to  include  all  the  large  bridges,  especially 
the  older  ones,  the  object  hping  to  spend  considerable  time  on  each 
bridge  and  a  very  thorough  inspection  made.  During  the  annual 
inspection  all  bridges  should  be  noted  that  need  such  inspection. 

Notes  for  these  inspections  should  be  kept  in  a  leather-bound 
field  book^  All  of  the  pages  should  be  ruled,  vertically  and  hori- 
zontally, so  as  to  form  square  spaces  1-7  of  an  inch  on  a  side.  This 
ruling  will  aid  in  making  sketches  which  are  quite  often  necessary 
on  these  inspections. 

Reports  of  these  inspections  can  be  written  on  a  blank  sheet,  no 
special  form  being  necessary. 

Lee  Jutton, 
H.  H.  Eggleston, 
F.   O.   Draper, 
Henry    Bender, 

Committee. 
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APPENDIX. 

//.  R.  Leonard,  Pennsylvania  R.  R.: 

Divisional  inspections  are  made  every  three  months  by  the  division 
engineer  and  master  carpenter,  and  in  addition,  on  important  divi- 
sions and  certain  structures,  special  inspectors  are  at  work  all 
the  time.  Reports  are  made  on  a  division  blank  which  I  do  not 
feel  at  liberty  to  send  you,  as  it  has  not  been  thoroughly  tried  out. 
Annual  inspections  are  made  by  the  engineer  maintenance  of  way 
and  his  assistants,  on  which  inspections  all  bridges  marked  for 
repairs  or  renewal  are  examined.  Should  there  be  any  question  as 
to  the  advisablity  of  renewal  or  repairs,  the  engineer  maintenance 
of  way  is  directed  by  our  organization  to  consult  with  the  engineer 
of  bridges.  Programs  are  made  up  every  year  by  the  division  officers 
a^  to  what  repairs  or  renewals  are  deemed  necessary.  The  authority 
for  repairing  or  rebuilding  comes  from  the  general  manager.  The 
extent  of  such  repairs  or  renewals  is  of  course  dependent  upon  the 
amount  of  money  available. 

Our  organization  is  such  that  the  responsibility  for  the  carrying 
of  existing  bridges  is  placed  with  the  division  officers  immediately 
in  charge  of  them. 

/.  P.  Snow,  Boston  &  Maine  R.  R,: 

Once  each  year  an  inspector  detailed  for  the  purpose  visits  and 
reports  upon  each  bridge  and  open  culvert  on  the  system.  We  also 
irclude  stone  arches  down  to  6  ft.  span. 

The  inspector  may  be  an  assistant  from  the  engineering  office 
or  a  practical  workman.  He  is  generally  depended  upon  to  in- 
spect the  new  bridges  when  erected  by  contractors  and  when  not 
otherwise  employed  is  worked  wherever  his  abilities  best  admit 

A  small  velocipede  car  weighing  about  60  pounds  is  used  for 
transportation.  This  enables  a  man  to  cover  from  15  to  30  miles  a 
day  where  there  are  no  bridges  of  large  magnitude. 

I  enclose  an  inspection  blank.  One  of  these  is  filled  out  at  each 
structure.  Before  handing  them  in  the  inspector  makes  a  copy  of 
them  or  secures  a  copy  by  using  carbon  paper,  and  this  copy  is 
kept  and  referred  to  at  the  following  inspection.  I  enclose  also  a 
slip  of  instructions  that  is  pasted  on  the  inside  of  front  cover  of 
each  block  of  100  blanks. 

The  inspector  is  furnished  with  a  list  of  structures  on  each 
division,  giving  number,  location  and  style  of  bridge.  This  is  a 
small  typewritten  pocket  book,  designed  to  assist  him  in  identifying 
the  structures  and  is  his  order  for  that  year's  inspection.  It  is 
corrected  each  year  in  ink  and  whenever  data  are  lacking  pencil 
notes  are  made  against  the  structure  in  question  calling  for  the  in- 
formation needed. 

These  reports  furnish  not  only  information  in  regard  to  our 
bridges  but  are  the  basis  upon  which  our  reports  to  the  various  state 
and  interstate  commissions  are  annually  made  up.  The  inspection 
here  described  is  under  the  direction  of  the  bridge  engineer,  an 
adjunct  of  the  chief  engineer,  while  the  maintenance  of  all  structures 
is  under  the  division  superintendents.  Each  division  supervisor  is 
responsible  for  his  structures  and  each  one  has  his  own  method  of 
keeping  in  touch  with  them.  Some  duplication  of  work  is  hence 
liable  to  occur  as  may  be  seen. 
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If  a  structure  seems  to  the  inspector  to  require  repair  or  recon- 
stniction  the  bridge  engineer  either  visits  it  or  asks  the  division 
superintendent  to  have  it  examined,  and  if  the  final  verdict  is  for 
rebuilding  the  said  superintendent  applies  to  the  general  manager 
for  authority  to  do  the  work. 

As  to  my  ideas  of  what  constitutes  an  ideal  system  of  inspection: 
I  believe,  for  an  organization  such  as  ours,  that  the  inspections 
should  be  made  under  the  direction  of  the  supervisor ;  that  he  should 
make  such  copies  as  he  wants,  after  which  he  should  endorse  his 
comments  on  them  and  pass  them  to  his  superintendent,  who  should 
in  turn  pass  them  to  the  bridge  engineer.  In  this  way  one  in- 
spection would  suffice  for  all  concerned. 

I  find  that  annual  inspections  are  ample  for  my  purpose  except 
for  a  very  few  bridges  which  for  certain  reasons  are  not  quite 
satisfactory. 

A,  S.  Markley,  Chicago  &  Eastern  Illinois  R.  R,: 

It  is  the  custom  on  this  road  to  make  two  inspections  annually  on 
motor  car,  in  the  months  of  May  and  September,  the  former  in- 
spection being  used  as  the  basis  for  the  year's  program.  This  in- 
spection is  made  in  the  direction  bridges  are  numbered,  or  from 
north  to  south,  and  all  bents,  etc.,  in  the  structures  are  numbered 
in  this  direction. 

Before  inspecting,  blank  leather-bound  memorandum  books  four 
inches  wide  and  seven  inches  long,  each  containing  one  hundred 
pages,  are  prepared  for  this  purpose.  On  the  left  hand  page  is 
written  the  number  of  the  bridge,  location  by  telegraph  pole  num- 
ber and  a  short  description,  stating  whether  the  opening  is  iron  or 
sewer  pipe,  pile  or  frame  trestle,  etc.,  and  giving  size,  length,  height 
dimensions  of  timbers,  date  last  renewed,  etc.  Buildings  are  listed 
with  size,  description,  construction  and  roof,  etc.  Public  and  private 
highways  are  also  noted  in  the  books.  All  items  are  written  con- 
secutively as  they  are  passed  in  going  over  the  road,  and  ample 
space  is  left  between  them  for  additional  notes  to  be  made  durmg 
the  year.  On  the  opposite  page  is  recorded  the  bill  of  timber  for 
renewing  or  repainng  the  bridge,  building  or  other  structure, 
together  with  all  information  necessary  to  make  up  the  program 
for  the  year's  work  and  to  issue  instructions  to  men  to  make  re- 
pairs. Additional  information  accumulated  from  time  to  time  is 
noted  in  the  inspection  book,  as  well  as  all  repairs,  changes,  re- 
newals, etc  Foremen  are  instructed  from  these  notes,  but  they  are 
also  given  authority  to  renew  any  decayed  or  defective  timbers 
found,  although  not  noted  in  the  book.  A  semi-weekly  report  is  sent 
in  by  each  foreman,  stating  what  has  been  accomplished  each  day, 
the  number  of  men  and  hours  worked  on  each  job,  and  percentage 
of  work  completed.  These  reports  are  checked  against  the  in- 
spection reports,  and  notations  made  in  red  ink  on  the  books,  of 
such  information  as  is  pertinent  to  the  record,  such  as  any  changes 
in  the  size  of  timber  or  piling,  date  repaired  or  renewed,  and  the 
foreman's  name  making  repairs.  All  emergency  work  is  recorded 
on  the  books,  as  well  as  any  unusual  incident  that  mieht  occur  to 
the  bridge,  such  as  a  washout,  fire,  wreck,  etc.,  giving  all  details. 
If  a  structure  is  filled,  a  building  destroyed  or  moved,  it  is  recorded 
in  -the  nrooer  place  in  the  inspection  book.  These  books  are  re- 
written each  year,  the  latest  record  of  the  structure  being  used  to 
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copy  from.  An  accurate  history  can  be  recorded  and  traced  from 
these  books.  I  have  these  records  in  my  office,  each  year's  books 
filed  separately,  and  can  refer  to  them  at  any  time. 

Where  repairs  have  not  been  made  during  the  year  they  are  noted 
in  the  inspection  book  the  following  year  and  added  to  the  program 
if  the  structure  requires  it. 

A  variety  of  books,  with  pages  specially  ruled  and  spaced,  for 
inspection  purposes  have  been  made,  none  of  which  are  convenient 
for  our  purpose.  No  one  can  foretell  what  notes  will  be  required 
to  get  the  desired  information  for  record,  and  all  kinds  of  structures 
are  intermingled  indiscriminately  on  one  page,  not  in  rotation, 
making  the  specially  prepared  book  impracticable  unless  it  be 
printed  in  order  as  the  structure  appears  on  the  road  and  being  re- 
printed at  times  to  include  the  changes. 

On  inspection  all  buildings  and  bridj?es  are  carefully  examined, 
noting  all  repairs  required  on  the  structure.  On  wooden  bridges, 
a  diamond-pointed  steel  bar  five  feet  long  is  used  for  testing  timber, 
all  four  years  old  and  over  being  prodded  to  determine  if  any  should 
be  removed.  The  bridge  foreman  of  the  district  and  one  bridge 
man  pass  under  the  bridge  on  the  ground ;  the  bridge  inspector  and 
one  bridge  man  inspect  the  deck,  above  the  caps.  The  master 
carpenter  and  division  engineer  take  notes  and  decide  which  material 
is  to  be  repaired  or  renewed;  all  parties  keep  together  on  the 
bridge  to  insure  a  thorough  inspection. 

Iron  bridges  are  also  inspected  and  rivets  tested  just  previous 
to  painting.  Intermediate  inspections  are  made  from  time  to  time 
by  the  regular  bridge  inspector  every  three  months.  All  notes  for 
bridges  and  buildings  made  by  him  are  placed  on  the  inspection 
books  opposite  the  structure  requiring  attention.  This  also  applies 
to  any  notes  the  division  engineer  or  master  carpenter  may  make 
from  time  to  time. 

Soundings  should  be  taken  through  all  arches  and  along  all  piers 
and  abutments  to  see  if  scour  exists,  which  might  endanger  the 
foundation.  Inspection  is  made  of  all  iron  and  sewer  pipes,  either 
by  looking  into  them  from  both  ends  or  passing  through  those 
which  are  large  enough,  to  see  if  any  of  the  joints  have  pulled 
apart,  allowing  gravel  or  earth  to  run  into  pipe,  obstructing  the  free 
flow  of  water.  Close  observation  should  be  made  at  points  where 
live  loads  are  concentrated,  where  stringers  rest  on  caps,  caps  on 
piles  and  posts  on  sills. 

A.  O.  Cunningham,  Wabash  R,  R.: 

The  foreman  of  each  bridge  gang  is  instructed  to  inspect  the 
bridges  under  his  charge  as  often  as  he  thinks  advisable,  but  not 
less  than  once  every  month.  His  reports  go  directly  to  the 
engineer  maintenance  of  way.  In  addition  to  this  inspection,  there 
is  one  inspector  for  this  entire  railroad,  who  reports  to  the  chief 
engineer,  and  also  to  the  engineer  maintenance  of  way,  of  the 
division  on  which  the  bridge  he  is  inspecting  is  situated.  This 
inspector  is  able  to  go  over  all  steel  bridges  once  every  month.  In 
addition  to  this,  the  engineer  maintenance  of  way  makes  an  inspec- 
tion twice  a  year,  and  the  chief  engineer  once  a  year.  The  section 
foreman  inspects  the  track  on  bridges  daily. 

I  am  enclosing  herewith  blank  form  used  by  the  inspector,  t^o 
forms  are  used  by  the  engineers  maintenance  of  way,  as  notes  arc 
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nwde  "w^liile  their  inspection  is  being  made.  If  it  is  necessary  to  re- 
new a  bridge,  a  blank  form  called  an  "  AFE "  is  made  up  by  the 
engineer  maintenance  of  way  which  is  approved  by  the  superinten- 
dent of  tht  division,  the  chief  engineer,  the  general  superintendent 
and  tlie  general  manager.  On  this  blank  the  estimated  cost  of  the 
l^rid^e,    in  detail,  is  written  up. 

|t  is  rather  a  difficult  matter  to  outline  an  ideal  system  for 
bridfe  and  building  inspection,  without  first  knowing  the  kind  of 
orgariizat:ion.  Ordinarily,  when  the  maintenance  of  way  department 
reports  to  the  chief  engineer,  then  one  inspector  should  be  de- 
tailed to  inspect  the  bridges  and  buildings  on  each  division,  report- 
ing directly  to  the  supervisor  of  bridges,  or  to  the  division  engineer. 
"  IS  not  necessary  to  inspect  steel  bridges  oftener  than  once  a 
montli,  and  if  these  bridges  are  of  late  construction,  twice  a  year  is 
aniole^  In  case  of  very  light  steel  bridges,  it  may  be  necessary  to 
/nsf>ect  them  as  often  as  once  a  week.  Buildings  should  be  in- 
^^^«<i    twice  yearly. 

^Ue    trestles  should  be  inspected  directly  after  each  heavy  rain, 

\h     ^^^  track  inspection  made  daily,  in  order  to  determine  whether 

ine   ties   or  stringers  have  been  endangered  by  fire.     This  latter, 

?^.  ^ourse,  should  be  done  by  a  track  inspector.    One  inspector  to  a 

^Wision  of  about  500  miles  is  sufficient  for  ordinary  western  rail- 

^?^s,  when  there  are  a  number  of  wooden  trestles  and  several 

^^^"t  steel  bridges.    The  length  of  territory  may  be  increased  when 

^^te  are  few  wooden  trestles,  and  when  the  steel  bridges  are  of  late 

construction. 

H.  W.  Wilkinson,  Erie  R.  R,: 

Bridges  are  inspected  monthly  by  division  bridge  inspectors  or 
nwstcr  carpenters.  Each  quarterly  inspection  is  written  out  on 
special  blanks  and  forwarded  through  the  general  office  to  the 
engineer  of  bridges  and  buildings,  for  file.  In  addition,  the  engineer 
of  bridges  and  buildings  has  two  traveling  inspectors  who  contin- 
ually move  over  the  line  inspecting  bridges  about  twice  annually 
and  reporting  on  no  special  form.  Buildings,  undei  the  present 
^stem,  are  not  subject  to  any  special  inspection,  except  engine 
nouses  which  are  reported  on  by  the  engineer  of  bridges  and 
buildings.  In  general  the  buildings  are  taken  care  of  by  the  main- 
tenance department  and  inspections  made  as  found  necessary. 

A  new  system  of  inspection  is  now  being  inaugurated  with  blanks 
in  book  form,  having  one  page  for  each  bridge  or  building.  These 
blanks  have  not  yet  been  put  into  use,  but  the  expectation  is  that 
this  will  be  done  very  soon.  For  this  reason  I  am  not  sending  you 
a  copy  of  the  forms  at  present  in  use.  The  number  of  inspections, 
both  for  bridges  and  buildings,  will  be  about  as  outlined  for 
bridges  above. 

As  to  steps  necessary  to  be  taken  in  order  to  get  authority  for 
rebuilding  a  bridge:  Based  on  reports  received  and  personal  in- 
vesti^tion  and  inspection  of  bridges,  the  engineer  of  bridges  and 
buildings  usually  lists  certain  bridges  recommended  for  renewal. 
These  are  then  estimated  and  the  tabulation  submitted  through 
the  proper  channels  for  authority,  which  is  customarily  done  an- 
nually. Whenever  a  bridge  needs  renewal,  which  is  not  included  in 
the  annual  list,  special  estimate  is  made  and  submitted  through  the 
regular  channels  for  authority  and  work  accomplished  in  that  way. 
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With  regard  to  my  ideas  as  to  what  would  constitute  an  ideal 
system  of  bridge  and  building  inspection,  a  very  good  way  seems 
to  me  to  be  that  of  having  an  inspector  on  each  division  with  book 
form  blanks  for  each  structure,  making  reports  monthly  on  the 
condition,  the  blanks  having  space  provided  for  recommendations 
as  to  what  should  be  done  to  keep  the  structure  safe  and  what  should 
be  done  to  maintain  the  structure  in  good  condition.  Added  to 
this,  it  might  be  well  to  have  one  or  more  general  inspectors  to 
move  along  the  line  and  keep  track  of  the  division  inspectors  and 
handle  such  special  cases  as  are  called  out  by  the  regular  inspections. 

F.  E.  Schall,  Lehigh  Valley  R.  R.: 

Instructions  Governing  the  Inspection  of  Bridges  and  Trestles. 

1.  A  bridge  inspector,  reporting  to  the  master  carpenter,  will  be 
assigned  to  each  division  for  the  proper  inspection  of  all  bridges 
and  trestles. 

2.  He  will  make  a  careful  inspection  of  each  bridge  and  trestle 
on  his  division  at  least  once  every  two  months,  and  will  also  make 
special  additional  inspections  of  such  structures  which  show  undue 
vibrations  or  other  irregularities.  In  making  his  inspections  he 
will  be  governed  by  the  general  instructions  to  bridge  inspectors 
issued  herewith. 

3.  He  will  make  a  report  of  the  inspection  of  each  bridge  and 
trestle  on  Form  M.  W.  49,  furnished  for  that  purpose.  This  report 
will  be  sent  daily  to  the  master  carpenter  of  the  division,  who  in 
turn  will  transmit  the  same  to  the  division  engineer. 

4.  In  case  of  danger  or  urgency,  he  will  report  by  telegraph  to 
the  division  superintendent,  the  division  engineer  and  the  master 
carpenter,  the  conditions  as  he  may  find  them,  and  take  such  action 
in  the  meantime  as  may  be  necessary  for  the  safety  of  trains  and 
the  structure.  He  will  follow  this  telegraphic  report  by  his  regular 
daily  report  as  specified  above.  A  telegraphic  report  will  be  made 
by  the  division  superintendent  to  the  engineer  maintenance  of  way 
and  the  bridge  engineer,  describing  the  dangerous  conditions  which 
may  have  been  found,  with  a  statement  of  such  action  as  may  have 
been  taken  in  the  matter. 

5.  The  bridge  inspector's  report  will  state  briefly  the  conditions 
of  the  structures  he  has  inspected.  He  will  clearly  state  any  defects 
or  irregularities  which  may  have  developed,  and  if  the  structure  is 
in  good  condition  he  will  simply  make  a  declaration  to  that  effect. 

6.  An  examination  of  all  bridges  and  trestles  will  also  be  made  by 
the  division  engineer  on  Form  M.  W.  50,  furnished  for  that  pur- 
pose, and  sent  to  the  division  superintendent  of  that  division,  who 
in  turn  will  transmit  copies  of  such  report  to  the  engineer  main- 
tenance of  way  and  to  the  bridge  engineer. 

7.  General  inspections  which  may  be  made  by  the  bridge  engineer, 
or  his  assistants,  from  time  to  time,  will  not  relieve  the  division 
engineer,  the  master  carpenter  or  the  bridge  inspector  from  any 
responsibility  or  the  obligation  to  carry  out  all  rules  and  regula- 
tions relating  to  the  maintenance  of  all  bridges  and  trestles  in  safe 
condition  for  the  passage  of  trains. 

8.  The  bridge  inspector  will  keep  the  masonry  and  iron  work  at 
all  bridge  seats  clear  from  rubbish,  dirt  and  other  objectionable 
material.  He  will  at  the  time  of  the  inspection  of  a  structure  adjust 
any  loose   rods,  draw  up  loose  nuts  or  bolts,   replace  bolt  nuts 


74 


COMMITTEE  REPORT 


H  w  • 


Report  No. 

L.  V.  R.  R _ Wvkloo. 

BRIDGE  INSPECTOR'S  REPORT. 

1  hAvc  ^p"dAy  inspected  ^...^^^.^ ..».^ — 


••••*•>  ■••-■<»»t»»**»^>*— * 


and  fliid  lU  coodiUon  «s  follows 


Tbe  followinc  work  It  required  to  icaifiUln  structure  in  good  condition  i 


^.^,/  .^/t»  S/*  "x  f'A' 


JLmes   Vs  "  ap9r/' 


The  foUowInf  worli  mutt  be  done  to  Iceeo  tlie  structure  safe : 


Date, 


.100 


•••••••■•■••«•«•••«•< 


9^  NOTE— Mak*  a  K|»t«t«  report  for  e«ch  bridge  or  Mructure  ln«pected.  Send  rcporu  dally  to  tba 
Carpenter  of  U)e  Divtafcm.  Report  by  telegraph  to  the  Muster  Carpenter  and  to  the  Dlvliion  Bngtneer  and 
Uitendcnt  all  wrtoua  defpcts  that  require  immcdUte  attention 

In  caaa  th«  eondition  of  the  Rtructurc  u  «Uiicerou8  dag  all  train*  and  telegraph  the  Dtviilon  Superiniaadcau 


Bridge  Inspection  Report  Blank.  L.  V.  R.  R. 


BRIDGE  AND   BUILDING   INSPECTION  75 

where  lost,  and  make  such  other  minor  repairs  as  can  readily  be 
done  by  one  man  without  taking  much  time.  For  the  adjust- 
ment of  heavy  rods  or  other  work  the  inspector  will  call  on  the 
master  carpenter  for  assistance,  but  in  the  case  of  emergency,  draw 
on  the  nearest  section  or  other  force  for  assistance. 

Austin  Lord  Bowman,  J.  J,  Yates,  Central  R,  R.  of  New  Jersey: 

Inspection  by  the  M.  of  W.  department 

1.  Daily  inspection  by  track  men. 

2.  Examination  of  certam  bridges  at  stated  intervals  by  competent 
M.  of  W.  bridge  men. 

Inspection  l^  the  Engineering  Department. 

1.  Inspection  of  certain  bridges  by  the  bridge  inspector  at  in- 
tervals, usually  not  exceeding  one  month. 

2.  Special  inspection  by  bridge  engineer  of  bridges  requiring  care- 
ful attention,  renewal  or  extensive  repairs. 

3.  General  inspection  (semi-annually)  of  all  bridges  by  the  bridge 
engineer,  engineer  M.  of  W.,  bridge  inspector  and  foreman  of  bridges. 

In  addition  to  the  above  the  bridge  inspector  is  required,  previous 
to  the  general  inspection,  to  inspect  all  such  bridges  as  cannot  be 
satisfactorily  examined  on  the  general  inspection  on  account-  of 
size  of  bridges  and  lack  of  time.  He  examines  the  sub-  and  super- 
•structures,  examines  the  foundations,  tests  rivets  and  bolts,  and 
notes  the  action  of  the  span  under  traffic  He  has  all  this  informa- 
tion ready  so  that  he  can  answer  any  questions  asked  him  on  the 
general  inspection. 

Usual    steps    necessary    to    get    authority    to    rebuild    a    bridge: 

1.  The  general  bridge  inspection  report. 

2.  Report  and  recommendation  by  the  bridge  engineer  to  the 
chief  engineer. 

3.  Requisition  by  the  principal  assistant  engineer. 

4.  Report  and  recommendation  by  the  chief  engineer  to  the  gen- 
eral manager. 

5.  Approval  by  tne  general  manager. 

I  enclose  copies  of  the  C.  R.  R.  inspection  report  blanks.  You 
will  please  note  that  these  blanks  are  practically  the  American 
Railway  Engineering  &  M.  of  W.  Association  approved  forms  M. 
W.  No.  1005  and  M.  W.  1007. 

Personally.  I  think  that  with  possibly  slight  changes  to  suit 
the  organization  of  the  different  roads,  the  method  proposed  by  the 
American  Railway  Eng.  &  M.  of  W.  Association  for  inspection  of 
bridges  will  give  satisfactory  results. 

F.  B.  Scheets,  Missouri  Pacific  Ry.: 

I  am  sending  you  *  herewith  a  copy  of  our  general  instructions 
No.  4  covering  the  inspection  of  bridges.  There  are  a  few  changes 
in  this  copy  from  the  original,  and  this  form  is  my  idea  of  bridge 
inspection. 

We  have  no  standard  form  covering  the  inspection  of  buildings, 
but  the  supervisor  makes  an  inspection  of  all  buildings  once  a  year, 
about  September,  when  preparing  his  program  for  the  ensuing 
year.  About  the  first  of  July  he  makes  a  special  trip  to  secure  in- 
formation for  the  necessary  stove  repairs. 

The  only  standard  form  we  have  for  making  reports  on  bridges 
is  M.  W.  74,  as  shown  on  blue  print  attached. 
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In  order  to  get  authority  for  replacing  a  pile  trestle  with  steel 
structure  it  is  necessary  to  have  a  survey  made,  getting  all  the 
necessary  information  as  to  drainage  area,  the  size  of  opening 
required  and  depth  and  kind  of  footing  for  new  masonry;  then  an 
estimate  is  prepared  showing  the  comparative  cost  of  existing 
structure  with  proposed  permanent  structure. 

This  gives  the  chief  engineer  the  information  necessary  to  decide 
what  action  should  be  taken,  and  if  he  decides  upon  putting  in  the 
permanent  structure  the  matter  is  taken  up  with  the  general  man- 
ager asking  for  authority,  and  if  authorized  authority  for  expend- 
iture is  prepared,  covering  the  cost  of  all  work  pertaining  thereto. 

When  replacing  light  iron  spans  with  heavier  structures  the  same 
routine  is  carried  out,  except  as  a  general  rule  the  vice  president 
or  general  manager  asks  to  have  a  certain  line  increased  to  carry 
heavier  power  and  a  blanket  authority  for  expenditure  is  prepared, 
to  cover  all  structures  on  that  particular  line. 

General  instructions  for  inspection  of  bridges  are  as  follows: 

1.  The  division  engineer  shall  keep  a  record  of  all  bridges  on  his 
territory,  embodying  the  following  information: 

Character  of  structure. 

Length  of  spans. 

Number  and  length  of  panels. 

Depth  from  base  of  rail  to  ground  line  at  each  panel  point. 

Character  of  the  ground. 

Extreme  high  and  low  water  line. 

In  addition  to  the  above,  in  case  of  frame  or  pile  trestles  the 
following  information  shall  be  given: 

Number  of  and  sizes  of  stringers. 
Penetration  of  piles. 
Number  of  piles  in  each  bent. 

2.  The  supervisor  shall  keep  all  structures  safe  at  all  times.  He 
shall  carefully  investigate  the  reports  of  all  inspections  and  shall 
take  the  necessary  steps  for  the  correction  of  the  defects,  and  in 
cases  of  emergency  he  shall  take  such  temporary  action  as  is  nec- 
essary for  safety  without  waiting  for  orders,  advising  the  division 
engineer  immediately  whatever  action  is  taken.  Permanent  repairs, 
or  improvements,  must  be  covered  by  special  authority. 

4.  All  masonry  as  well  as  the  superstructure  must  be  kept  clean 
and  free  from  rubbish,  drift  removed  from  the  channel,  and  grass, 
weeds  or  refuse  removed  from  within  at  least  ten  feet  of  every 
wooden    structure. 

5.  Track  foremen  shall  report  to  the  supervisor  and  roadmaster 
new  defects  in  bridges  discovered  by  them  while  passing  over  their 
sections  or  reported  to  them  by  others. 

6.  At  least  every  four  months  the  supervisor  will  personally  ex- 
amine each  structure  on  his  division  and  he  will  see  that  a  com- 
petent bridge  man  shall  inspect  every  bridge  at  least  once  in  two 
months,  and  the  supervisor  will  make  detailed  reports  of  all  de- 
fects to  the  division  engineer. 

7.  Every  six  months  the  division  engineer  will  personally  ex- 
amine each  structure  on  his  division.  He  will  also  at  other  times 
personallv  examine  any  defect  affectincf  the  safety  of  the  bridges 
reported  by  the  supervisor  and  will  send  to  the  engineer  maintenance 
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of  way  a  detailed  report  of  every  such  defect  in  any  structure  as  soon 
as  discovered. 

8.  In  the  fall  of  each  year  the  division  engineer  in  company  with 
the  supervisor  shall  make  a  joint  inspection  of  all  structures  for 
the  purpose  of  preparing  a  preliminary  program  of  work  necessary 
to  be  done  for  the  ensuing  year.  This  program  complete  with  esti- 
mate shall  be  in  the  office  of  the  chief  engineer  maintenance  of  way 
not  later  than  November  i. 

2.  Once  a  year  inspectors  designated  by  the  chief  engineer  mainte- 
nance of  way  will  make  a  joint  inspection  in  company  with  the 
division  engineer  and  supervisor  for  the  puroose  of  preparing  an 
authorized  program  of  all  work  that  will  be  required  during  the 
coming  year. 

E.  E,  Wilson,  New  York  Central  &  Hudson  River  R,  R.: 

We  make  a  complete  inspection  of  all  bridges  and  culverts  every 
three  months,  made  up  on  a  printed  form  for  that  purpose  (our 
number  M.  W.  48).  This  is  made  in  duplicate  and  the  original  is 
forwarded  to  the  division  engineer,  on  the  first  of  April,  July, 
October  and  January.  Items  on  this  r^ort  are  indicated  by  letters, 
a,  b,  c,  and  a  dash.  All  items  needing  immediate  attention  are 
marked  **  a."  Those  that  can  wait  until  the  next  inspection  are 
marked  "  b  "  and  those  that  can  safely  wait  for  one  year  or  more 
are  marked  "  c."  All  items  not  needing  attention  are  marked  with  a 
dash. 

The  first  three  inspections  are  made  by  the  division  inspector  and 
the  last  one,  which  is  submitted  on  the  first  of  January,  is  made  by 
the  supervisor,  iji  company  with  the  inspector.  These  constitute  the 
regular  inspections.  In  addition  to  these,  we  make  special  inspec- 
tions, and  reports  by  letter  or  wire,  of  all  bridges  that  need  it. 

During  the  last  quarterly  inspection  we  make  up  a  list,  or 
budget,  of  all  the  work  we  think  should  be  done  during  the  following 
year,  giving,  at  the  same  time,  the  estimated  approximate  cost  of 
each  job. 

In  the  matter  of  getting  an  authority  for  rebuilding  a  bridge: 
First  it  must  appear  on  the  budget  for  that  year;  then  we  make  up 
a  detailed  statement  of  the  estimated  cost  of  rebuilding  on  a 
printed  form,  which  must  be  approved  by  the  engineer  maintenance 
of  way,  and  the  chief  engineer,  before  the  work  can  be  started. 

The  division  inspector  is  out  on  the  road  practically  all  of  the 
time;  starting  from  one  end  of  a  division  or  branch,  and  stopping 
at  each  bridge  or  culvert,  and  making  notes  of  the  conditions,  as 
he  finds  them.  He  travels  on  a  motor  car,  or  hand  velocipede  car, 
as  the  conditions  of  the  traffic  warrant,  and  reports  to  the  super- 
visor's office  each  morning  about  what  territory  he  will  cover  that 
day. 

R,  H,  Reid,  Lake  Shore  &  Michigan  Southern  Ry.: 

We  have  a  monthly  inspection  of  all  bridges  and  culverts  made 
by  the  roadmasters  over  their  respective  divisions  and  reporting 
to  the  assistant  chief  engineer.  This  report  is  forwarded  to  the 
supervisor  of  bridges  for  his  examination,  and  such  attention  as  may 
be  needed.  Also  a  semi-annual  detailed  inspection  is  made  each 
spring  and  fall  by  the  bridge  inspectors.  We  have  two  bridge  in- 
spectors, one  east,  and  one  west  of  Toledo.     These  men  go  over 
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their  divisions  on  gasoline  motor  cars,  examining  every  bridge, 
culvert,  turntable,  overhead  structure,  coal  chute,  and  similar  struc- 
tures which  come  under  the  jurisdiction  of  the  bridge  department. 
The  spring  inspection  is  made  as  soon  as  practicable  after  the  snow 
and  frost  are  out  of  the  way,  and  when  the  water  is  not  so  high 
as  to  make  it  impossible  to  see  the  foundations,  and  the  parts  of 
piles  and  timber  at  the  ground  line.  The  fall  inspection  is  made  in 
the  latter  part  of  September  and  October,  when  many  streams  arc 
very  low  or  dry,  and  there  is  the  best  opportunity  to  get  at  founda- 
tions and  ground  work.  The  bridge  inspectors  make  a  written  re- 
port of  their  inspection  on  each  division,  sending  it  to  the  supervisor 
of  bridges,  for  use  and  reference  in  his  inspection. 

The  supervisor  of  bridges  and  engineer  of  bridges,  accompanied 
by  the  bridge  inspectors  and  the  roadmasters  of  the  various  divisions, 
make  a  semi-annual  general  inspection  of  structures,  using  an 
engine  and  coach  for  these  trips.  The  general  inspection  is  usually 
commenced  early  in  May,  after  the  bridge  inspectors  have  been 
over  their  divisions  and  made  the  detail  inspection  and  sent  in  their 
reports.  On  the  general  inspection,  we  check  up  reports  of  the 
bridge  inspectors,  examine  all  structures  which  may  be  in  need  of 
attention  or  repairs,  passing  over  iron  pipe  and  concrete  and  stone 
box  culverts  and  other  similar  structures  which  have  been  examined 
by  the  inspectors  and  are  known  to  be  in  good  condition. 

The  fall  general  inspection  is  made  in  October  and  November  and 
followed  up  as  rapidly  as  possible,  in  order  to  complete  it  before 
bad  weather  sets  in.  We  examine  all  iron  structures  for  rust  and 
smoke  corrosion,  loose  rivets,  adjustment  and  bearings,  and  in  fact 
everything  about  the  metal  structure;  also  examine  for  settlement, 
or  moving  out  of  position,  due  to  insufficient  foundation,  crack- 
ing, and  general  conditions. 

Wooden  structures,  such  as  pile  bridijes,  and  trestles,  are  examined 
for  condition  of  timber  and  piles,  loose  bolts,  line,  surface  and  other 
conditions,  the  same  as  iron  structures,  and  full  notes  of  the  con- 
ditions of  such  structures  are  made  on  the  ground  while  making 
the  inspection.  These  notes  are  made  on  plain  ruled  leaves  in  a 
loose  leaf  cover,  the  same  size  as  the  leaves  used  for  the  bridge 
record  in  the  inspection  book. 

The  renewal  lists  are  made  ui)  from  the  notes  of  our  fall  inspec- 
tion, at  which  we  determine  which  structures  shall  be  renewed  the 
following  year,  and  after  the  assistant  chief  engineer  has  approved 
them,  one  copy  of  each  sheet  approved  is  returned  to  the  engineer 
of  bridges  with  the  approval  of  the  assistant  chief  engineer,  and  a 
numbered  advice  issued,  showing  to  what  account  to  charge  the 
cost  of  the  work,  when  the  structure  is  renewed. 

A.  H.  King,  Oregon  Short  Line  R.  R.: 

V^t  make  a  general  inspection  of  bridges  and  buildings  in  our 
jurisdiction,  commencing  usually  about  the  first  of  September. 
This  inspection  is  made  by  the  division  engineer,  general  foreman  of 
bridges  and  buildings,  and  superintendent  of  the  division. 

Our  practice  is  to  make  use  of  the  superintendent's  private  car, 
and  run  a  special,  in  looking  over  bridges,  buildings,  etc.,  .on  the 
division.  At  that  time,  the  notes  are  taken  in  a  book,  blanks  of 
which  I  enclose  you,  and  report  is  later  written  up  by  the  division 
engineer  and  submitted  to  the  superintendent  of  the  division,  who 
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in  turn  makes  his  recommendations  and  submits  the  letter  to  the 
general  superintendent  and  chief  engineer. 

Usually  the  chief  engineer  makes  a  trip  over  the  division  about 
the  last  of  the  year,  if  he  thinks  necessary,  and  makes  any  sugges- 
tions or  changes  which  may  seem  proper  to  him,  supplementary 
to  the  other  report,  which  is  then  sent  to  the  general  manager,  and 
general  manager's  orders  (called  G.  M.  O/s)  are  issued  authorizing 
the  work  for  the  ensuing  year. 

This  refers  to  our  general  repair  work;  should  we  see  fit  to 
recommend  new  structures  in  place  of  existing  old  ones,  it  is  written 
up  on  the  same  schedule. 

In  reply  to  your  question,  asking  what  steps  are  necessary  to  get 
authority  for  rebuilding  a  bridge:  I  am  in  the  habit  of  writing  a 
letter,  explaining  conditions  of  the  structure,  and  making  recom- 
mendations requesting  authority  for  the  changes  which  I  propose. 
This  letter  is  made  to  the  division  engineer,  who  passes  it  along  to 
the  division  superintendent,  general  superintendent,  chief  engineer, 
and  general  manager,  and  an  order  on  the  regular  standard  form 
called  G.  M.  O.  is  issued  when  the  work  is  authorized. 

I  consider  the  foregoing  plan  an  ideal  system  for  bridge  and 
building  inspection.  It  is  the  one  which  has  been  in  practice  on  the 
Harriman  lines  for  the  past  ten  years. 

M.  F.  Cahill,  Seaboard  Air  Line  Ry.: 

Once  a  year  the  general  bridge  inspector  and  the  master  carpenter 
of  each  division  make  an  inspection  together  and  ascertain  just 
what  is  needed  for  each  bridge  and  building.  The  estimates  are 
made  up  by  the  master  carpenter  with  requisitions  for  material,  and 
forwarded  to  general  headquarters  for  approval. 

In  the  case  of  renewal  of  a  bridge,  the  foregoing  is  all  the 
authority  necessary,  except  in  the  case  of  a  metal  structure,  which 
is  handled  by  the  bridge  engineer. 

General  instructions  for  bridges  are  as  follows: 

1.  Master  carpenters  shall  make  a  special  and  thorough  inspection 
of  every  bridge  and  open  culvert  on  their  division  at  least  twice 
each  year,  once  in  the  spring  and  once  in  the  fall,  in  addition  to  the 
monthly  examinations.  During  the  fall  inspection  special  attention 
must  be  paid  to  obtaining  data  for  estimating  the  cost  of  renewals 
and  repairs  and  for  ordering  material  required  for  the  coming 
year. 

2.  The  bridge  inspector  will  be  detailed  by  the  chief  engineer  to 
go  with  the  master  caroenter  during  the  fall  inspection,  and  they 
shall  both  inspect  every  bridge  and  open  culvert  and  shall  enter  in 
these  bridge  inspection  books  full  notes  of  such  inspection,  each  one 
keeping  a  separate  hook. 

3.  These  notes  of  inspection  must  show  the  condition  of  every 
bridge  (including  overhead  wagon  bridges)  and  open  culverts  in 
both  main  and  side  tracks;  enter  the  length  and  height  (ground 
surface  to  base  of  rail  at  highest  point)  of  all  bridges;  enter  over- 
head bridges  and  culverts  between  the  proper  bridge  numbers, 
showing  the  length,  width  and  clear  height  above  rail  of  overhead 
bridges  and  the  length,  width  and  height  of  all  open  culverts;  also 
state  the  kind  of  open  culvert. 

4.  Where  the  structure  is  in  good  condition,  requiring  no  repairs 
for  one  year,  it  will  be  sufficient  to  make  it  O.  K.  in  column  of 
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"  Condition  of  Bridges."  Where  the  structure  requires  repairs  or 
renewals  within  one  year,  enter  in  the  notes  a  concise  statement 
of  condition  of  the  various  parts  of  the  structure,  the  piles,  trestle 
bents,  caps,  stringers,  ties,  etc.  At  truss  bridges  note  the  condition 
of  the  various  members,  the  camber,  alinement,  etc  Note  whether 
waterways  need  cleaning  out  or  straightening  or  whether  any 
riprapping  is  required. 

5.  1  he  notes  of  the  fall  inspection  must  show  what  materials  are 
required  for  repairs  or  renewals  for  the  coming  year,  measurements 
being  made  for  length  of  timber  or  piles  required,  and  where  the 
ground  is  soft,  soundings  are  to  be  taken  and  notes  recorded. 

Where  the  structure  requires  renewing  or  extensive  repairs,  the 
notes  must  show  whether  any  filling  in  can  be  done,  stating  what 
kind  and  size  of  opening  is  required  to  carry  the  water.  In  this 
connection,  note  whether  the  structure  is  used  as  a  cattle  pass  or 
under-crossing  for  teams.  In  the  case  of  wooden  culverts  requiring 
renewing,  show  what  size  and  length  of  iron  pipe  or  other  permanent 
structure  will  be  required  to  carry  the  water. 

6.  The  master  carpenters  are  responsible  for  the  safe  condition  of 
all  bridges  and  open  culverts  on  their  divisions.  Should  any 
bridges  or  open  culverts  be  found  that  require  immediate  repairs, 
the  master  carpenter  must  have  the  necessary  repairs  made  at 
once,  reporting  the  facts  to  the  division  superintendent. 

7.  A  copy  of  the  notes  of  fall  inspection  as  made  by  the  master 
carpenter  must  be  made  and  forwarded  to  the  chief  engineer  as 
soon  as  possible  after  the  inspection  is  completed. 

N,  F.  HelmerSj  Northern  Pacific  Ry.: 

'  At  the  present  time  most  of  the  inspection  is  made  personally 
by  the  supervisor,  although  a  carpenter  is  sent  over  the  district 
about  once  a  month  to  inspect  and  adjust  mail  cranes  and  do  other 
minor  repairs. 

In  September  of  each  year  an  inspection  of  all  bridges  is  made 
by  the  division  engineer  and  supervisor  of  bridges  and  buildings, 
accompanied  by  the  division  superintendent,  and  on  the  basis  of 
this  inspection  a  report  is  prepared  by  the  division  engineer,  together 
with  estimates  for  the  various  items.  This  report  or  form  then 
passes  to  the  chief  engineer,  general  manager  and  third  vice  presi- 
dent, and  approval  of  it  usually  reaches  the  division  officers  during 
the  winter  so  that  requisition  for  material  can  be  made  at  that  time. 
This  form  covers  all  bridge  and  culvert  work  which  is  to  be  done 
during  the  season  and  all  large  items  of  permanent  bridge  work  are 
stricken  from  it  and  authority  granted  under  special  improvement 
numbers.    The  form  covers  rebuilding  of  all  timber  structures. 

We  do  not  use  any  special  form  for  making  these  reports.  Nearly 
all  of  our  supervisors  are  provided  with  gasoline  motor  cars  and 
have  little  trouble  in  making  a  personal  inspection  of  bridges  every 
five  or  six  weeks. 

As  to  what  would  constitute  an  ideal  system  of  bridge  and  build- 
ing inspection:  There  is  only  one  criticism  I  have  to  offer  to  our 
present  system;  that  is  the  fact  that  it  would  be  more  economical 
to  have  a  bridge  inspector  receiving  a  salary  of  $95  or  $100  per 
month,  whose  duties  it  would  be  to  make  inspection  of  all  bridges 
and   buildings,   and   also   handle   all    minor   building   repairs.     By 
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giving  this  work  to  one  man,  it  would  be  handled  more  promptly  and 
with  less  loss  of  time  than  under  the  present  system. 

I  am  a  firm  believer  that  as  much  inspection  as  possible  should  be 
made  by  the  supervisor  personally. 

P.  Swenson,  Minneapolis,  St.  Paul  &  Sault  Sainte  Marie  Ry.: 

I  have  regular  bridge  crews  of  six  and  seven  men  that  take  care 
of  250  to  300  miles  ot  road.  These  crews  make  repairs  to  bridges, 
culverts,  water  stations  and  buildings  of  all  kinds.  I  make  two 
inspections  each  year,  going  over  the  road  on  a  gasoline  motor  car; 
one  in  the  spring  and  one  in  the  fall.  The  fall  inspection  I  make 
very  thorough,  taking  in  everything  in  regard  to  bndges,  buildings 
and  water  stations.  If  any  recommendations  are  made  for  new 
work  I  prepare  an  estimate  and  blue  print,  and  take  the  matter  up 
with  the  president,  general  superintendent  and  chief  engineer,  to 
whom  I  report.  If  they  approve  of  my  recommendations  I  order 
the  material  and  do  the  work. 

M.  Bishop,  Chicago,  Rock  Island  &  Pacific  Ry.: 

I  am  enclosing  herewith  such  forms  as  we  use.  Book  form  MW 
87  is  used  for  bridge  inspection,  which  is  self  explanatory.  The 
building  inspection  is  made  at  the  same  time  on  an  ordinary  mem- 
orandum book — ^no  special  form.  The  estimate  of  cost  is  made  up 
on  Form  MW  54  (amounts  given  to  the  nearest  $5),  and  the 
revisions  are  made  in  the  chief  engineer's  office,  then  passed  to  the 
president  for  approval.  This  constitutes  the  maintenance  work 
sheets  for  the  year  for  the  bridge  and  building  and  water  service 
department  These  MW  54's  are  made  up  according  to  the  several 
accounting  numbers,  which  are  used  to  comply  with  the  interstate 
commerce  commission  laws.  This  covers  the  maintenance  feature 
proper. 

When  there  is  a  question  regarding  the  safety  of  iron,  steel  or 
wood  truss  spans,  the  inspection  is  made  by  a  competent  man  from 
the  bridge  engineer's  office.  There  is  an  inspection  made  by  the 
foreman  about  every  two  or  three  months,  so  as  to  keep  in  touch 
with  conditions  as  to  safety. 

The  general  instructions  for  inspection  of  bridges  are  as    follows : 

There  shall  be  one  regular  inspection  each  year,  beginning  the 
first  of  September,  by  the  master  carpenter  and  some  competent 
man  from  the  engineering  department,  of  all  bridges,  culverts,  water- 
ways, etc.  This  inspection  shall  be  made  with  special  reference  to 
obtaining  data  for  estimating  the  cost  of  renewals  and  repairs  for 
the  ensuing  year  and  probable  renewals  for  the  second  following 
year. 

Inspection  notes  must  be  kept  by  both  the  engineer  and  mastei 
carpenter  in  separate  books  of  this  kind  and  must  agree,  and  must 
show  that  each  bridge  or  culvert  has  been  inspected,  whether  re- 
quiring repairs  or  not,  and  in  the  case  of  renewals,  give  recommen- 
dations. 

The  district  engineer  will  report  the  result  of  these  inspections 
to  the  general  superintendent  and  the  engineer  maintenance  of  way. 

Division  superintendents  are  responsible  for  the  safe  condition  of 
all  bridges  and  culverts  on  their  divisions. 

The  master  carpenter  will  make,  or  have  made,  such  additional 
inspections  as  are  necessary. 
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D.  W,  Lunt,  Southern  Ry,: 

The  bridges  are  personally  inspected  by  bridge  supervisors  and 
roadmasters  every  three  months,  and  a  rei)ort  is  made  on  a  regular 
printed  form. 

The  bridge  supervisor  makes  inspection  of  the  trestles  every  two 
months,  and  records  his  observation  in  ordinary  blank  books,  which 
are  sent  to  the  engineer  maintenance  of  way  of  his  district. 

The  ordinary  trestles  are  rebuilt  from  time  to  time  with  the 
organized  forces  without  special  authority,  as  this  work  is  considered 
in  the  line  of  maintenance.  Where  new  bridges  are  required,  an 
estimate  of  the  cost  is  made  and  forwarded  to  the  vice  president  and 
general  manager,  with  a  description  of  the  conditions  and  the  need 
for  the  expense ;  and  when  suoi  expense  js  approved,  the  plans  for 
the  structure  are  made,  contract  awarded  to  the  bridge  company, 
and  the  work  supervised  by  representatives  of  this  office. 

/.  E.  Cole,  Central  Vermont  Ry.: 

We  make  our  inspection  in  April,  accompanied  by  a  stenographer, 
and  a  bill  of  material  is  made  on  the  ground.  In  regard  to  authority 
for  doing  bridge  work :  Our  company  does  not  consider  it  necessary 
to  give  authority  for  minor  repairs;  however,  I  send  the  chief 
engineer  a  copy  of  the  work  sheet ;  also  send  each  division  foreman 
a  copy  covering  his  division.  By  this  report  I  can  estimate  what  it 
will  cost  to  maintain  the'  bridges  for  the  coming  year.  I  then  make 
another  inspection  in  October,  but  do  not  make  a  work  sheet,  as 
this  inspection  is  for  the  purpose  of  keeping  in  touch  with  the  general 
condition  of  the  bridges.  The  buildings  I  do  not  take  up  m  this 
manner.  I  make  recommendations  of  repair  work  to  buildings 
direct  to  the  chief  engineer.  Construction  of  new  stations  originates 
in  th6  office  of  the  general  manager  and  comes  down  through  the 
chief  engineer's  office  to  me  for  construction. 

G.  Larson,  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry.: 

The  rules  of  this  company  provide  that  the  supervisor  of  bridges 
and  buildings  should  personal Iv  inspect  all  important  wooden  trestles 
and  iron  bridges  in  the  month  of  January,  first  inspection.  The 
second  inspection  is  made  jointly  with  the  bridge  inspector  and 
supervisor  of  bridges  and  buildings  in  April,  of  all  culverts  and 
bndges  and  are  then  closely  examined  and  if  it  is  found  that 
anything  is  necessary  to  be  done  special  form  must  be  sent  in  for 
authority.  The  third  inspection  is  made  in  the  month  of  September. 
This  is  made  jointly  by  the  bridge  inspector  and  supervisor  of 
bridges  and  buildings.  On  this  inspection  we  provide  for  our  next 
year  s  work.  Recommendations  are  made  to  the  management  as  to 
what  structures  should  be  rebuilt  or  repaired  and  a  list  is  made  and 
forwarded  to  the  division  superintendent;  he  sends  it  to  the  general 
superintendent,  who  in  turn  sends  it  to  the  general  manager  and 
chief  engineer.  After  the  management  has  decided  how  many  of  the 
bridges  will  be  rebuilt  as  permanent  work,  we  receive  what  is 
called  an  "approval  list"  and  are  authorized  to  make  form  1720 
for  apijroval  and  order  material  to  comply  with  revised  list. 

The  inspections  above  mentioned  are  all  right.  The  January  trip 
is  not  intended  to  cover  small  structures,  but  it  gives  the  inspector 
an  opportunity  to  get  under  structures  on  the  ice,  which  is  generally 
on  the  rivers  in  our  territory  during  that  month. 
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We  inspect  buildings  in  the  spring  and  fall.  Those  structures 
which  need  repairs  or  renewals  are  reported  on  form  1720  for  the 
buildings  the  same  as  for  bridges. 

G.  E.  Hanks,  Pere  Marquette  R.  R.: 

An  inspection  is  made  annually  of  all  bridges  by  the  engineer  of 
bridges  and  buildings,  accompanied  by  the  division  engineer  and 
master  carpenters,  using  a  motor  car  for  conveyance.  This  inspec- 
tion is  supplemented  by  one  made  quarterly  by  the  division  en^neer, 
his  assistant,  or  the  master  carpenters,  one  of  them  endeavoring  to 
visit  each  bridge  during  each  quarter  by  the  use  of  a  motor  car.  A 
program  is  prepared  from  notes  gathered  on  the  annual  inspection, 
covering  all  work  in  the  nature  of  painting,  renewing  ties,  piles, 
bank  walls,  etc.,  which  is  *to  be  handled  in  the  regular  order  of  our 
season's  operations,  and  also  covering  all  renewals  of  old  structures. 
This  is  supplemented  by  notes  gathered  on  the  quarterly  inspection. 

All  plans  for  the  construction  of  bridges  are  prepared  by  the 
engineer  of  bridges  and  buildings.  Estimate  of  the  cost  of  con- 
structing the  bridge  is  made  by  the  division  engineer.  This  is  then 
forwarded  to  the  general  manager  as  a  recommendation,  but  upon 
being  approved  by  him  becomes  our  authority  for  doing  the  work. 

R.  /.  Arey,  Santa  Fe,  Coast  Lines: 

My  idea  as  to  what  would  constitute  an  ideal  bridge  and  building 
inspection  is  this :  That  a  force  consisting  of  division  engineer,  or 
a  representative  of  the  engineering  department,  division  superintend- 
ent, and  general  foreman  of  bridges  and  buildings  be  detailed  for 
the  inspection.  They  should  go  over  the  division  at  least 
once  a  year  and  inspect  all  bridges,  and  each  and  every  build- 
ing should  be  inspected  and  that  a  book  be  used  to  record  the  in- 
spections made  and  date  thereof.  One  page  should  show  location 
and  kind  of  buildings,  giving  the  dimensions;  then,  in  a  separate 
column,  show  notes  of  a  thorough  inspection  of  substructure  and 
superstructure  as  per  their  several  parts,  and  on  the  right  hand  page 
the  general  condition  of  the  buildmgs  should  be  noted,  and  if  re- 
pairs are  to  be  made  a  column  should  be  headed  "  Material  required," 
and  number  of  pieces  and  quantity  in  kind  should  be  noted  therein. 
In  this  way  we  would  have  a  complete  record  of  each  building,  the 
condition  of  same,  date  and  amount  of  repairs  required  in  all  of 
its  parts.  This  would  make  it  an  easy  matter  for  the  general  fore- 
man to  get  up  his  list  of  budget  items  for  repairs  and  renewals  of 
buildings,  and  would  also  be  of  great  assistance  to  officials  of  the 
operating  department  to  know  just  what  condition  the  structures  are 
in,  and  would  be  of  value  to  the  engineering  department  in  making 
up  insurance  schedules  and  such  similar  data  as  they  are  called  upon 
from  time  to  time  to  compile. 

E.  K.  Barrett,  Florida  East  Coast  Ry.: 

As  soon  as  possible  after  the  first  of  January  I  take  the  foreman 
on  each  division  and  inspect  every  structure,  both  bridges  and  build- 
ings, thoroughly,  and  on  the  ground  I  enter  in  my  note  book  just 
what  material  is  neccessary  to  make  the  structure  safe  for  the 
coming  year. 

Answering  your  question  as  to  the  steps  for  rebuilding  a  bridge: 
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If  it  is  simply  a  case  of  replacing  a  wooden  structure  no  authority 
is  neccessary  on  this  road;  it  is  simply  up  to  me  to  go  ahead  and 
do  the  work-  If,  however,  it  is  desired  to  rebuild  or  replace  a 
wooden  structure  with  steel,  I  would  get  my  authority  from  the 
superintendent  of  maintenance  of  way,  and  he  in  turn  would  get  his 
from  the  vice  president. 

In  regard  to  forms  or  blanks  used  in  making  inspections,  we  have 
none.  Our  records  are  all  kept  in  book  form  and  can  be  referred 
to  at  a  moment's  notice  should  a  report  of  the  inspection  be  desired. 

Answering  your  question  in  regard  to  my  ideas  as  to  what  con- 
stitutes an  ideal  system  of  bridge  and  building  inspection :  Of  course, 
we  all  think  our  own  pretty  good,  and,  as  the  system  I  am  now 
using  has  thus  far  proved  entirely  satisfactory  I,  of  course,  think 
it  a  very  good  one.  This  method  was  employed  by  Mr.  Carter  be- 
fore I  came  here  8  years  ago,  and  in  all  the  years  that  we  have 
operated  there  never  has  been  a  wheel  on  the  ground  which  could 
in  any  way  be  laid  at  the  door  of  the  bridge  and  building  depart- 
ment. 

In  addition  to  the  inspections  above  mentioned,  I  make  three  others 
each  year,  looking  over  the  structures  to  see  that  the  work  has 
been  done  as  instructed;  also  to  see  if  anything  has  developed  since 
the  last  one  to  need  immediate  attention. 

/.  5*.  Berry,  St.  Louis  Southwestern  Ry.: 

I  make  a  general  inspection  of  all  structures  on  the  system  in 
charge  of  the  B.  &  B.  department  on  a  motor  car  once  a  year,  taking 
the  master  carpenters,  bridge  inspectors  and  foremen  on  their  re- 
spective divisions,  along  with  me  over  the  system,  and  inspect  all 
bridges  and  buildings  and  all  work  that  comes  under  the  B.  &  B. 
department,  including  water  service. 

Notes  are  made  on  our  trestle  and  buildings  records  of  the  con- 
dition of  all  structures  on  the  ground  at  the  site  of  the  structures, 
whether  renewals  or  repairs  are  required.  After  returning  to  the 
office  I  make  up  what  we  call  a  work  sheet,  giving  the  number  and 
kind  of  structures  and  character  of  repairs  required,  together  with 
lists  of  materials  necessary  and  itemized  statement  of  cost.  This 
we  submit  to  the  general  manager  for  his  approval. 

H.  M.  Jack,  International  &  Great  Northern  R.  R.: 

I  make  a  personal  inspection  of  each  trestle,  bridge  and  culvert 
once  a  year,  making  a  bill  of  material  at  each  place  and  designate 
the  time  work  is  to  be  done.  Other  inspections  are  made  by  myself, 
and  by  gang  foremen  on  short  stretches  of  road,  when  convenient, 
and  when  working  in  each  district,  after  making  annual  inspection, 
I  make  requisition  for  material  needed  for  the  year.  When  the 
requisition  is  authorized  it  is  authority  to  do  the  work  as  fast  as 
material  is  received.    I  have  no  form  to  write  inspections  on. 

The  only  improvement  I  would  care  to  see  made  on  the  above 
would  be,  to  have  an  inspector  to  work  periodically  during  the  year. 

H.  D.  Holdridge,  Yasoo  6-  Mississippi  Valley  R.  R.: 

BRIDGE  INSPECTION. 

Each  bridge  foreman  is  assigned  to  a  certain  district;  he  makes  a 
careful  examination  of  all  bridges  and  culverts  on  his  district  once 
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every  thirty  days,  reporting  to  my  office  only  those  structures  which 
should  receive  attention  within  the  next  30  days. 

I  make  a  quarterly  inspection  of  the  entire  division,  accompanied 
by  each  foreman  over  his  respective  district,  a  copy  of  the  report 
being  sent  to  the  road  master. 

In  addition  to  the  above,  I  make  a  thorough  inspection  during  the 
month  of  November  to  ascertain  the  amount  of  work  needed  during 
the  ensuing  year.  In  this  report  I  give  complete  description  of  the 
work  to  be  done,  together  with  the  cost.  This  is  approved  by  the 
road  master  and  superintendent  and  forwarded  to  the  engineer  of 
bridges. 

BUILDING   INSPECTION. 

I  make  an  inspection  of  buildings  in  connection  with  the  quarterly 
bridge  inspection,  but  no  regular  forms  are  used  for  this.  In  making 
the  annual  bridge  inspection  the  same  attention  is  given  to  the 
buildings,  and  similar  report  is  made  covering  the  work  needed  for 
the  coming  year. 

AUTHORITY  FOR  RENEWING  BRIDGES  OR  BUILDINGS. 

In  making  the  annual  recommendations  for  the  coming  year,  if 
we  have  a  structure,  either  bridge  or  building,  that  requires  an 
expenditure  of  several  thousand  dollars,  we  do  not  include  it  in  this 
report,  but,  instead,  it  is  put  under  the  heading  of  "special  work" 
and  attached  to  the  other  report,  each  item  of  this  special  work  is 
then  followed  with  a  work  order  application.  If  this  work  is 
approved  a  number  is  given  to  it,  and  the  necessary  appropriation 
made.  My  office  is  notified  to  this  effect  and  is  given  the  number 
which  covers  the  appropriation.  This  number  is  used  in  referring  to 
the  work  until  it  is  completed. 

For  ordinary  repairs  and  renewals,  our  recommendations  are  gone 
over  by  the  engineer  of  bridges  and  buildings,  and  after  being  revised 
or  approved  are  returned  and  then  a  monthly  allowance  made  on 
the  first  of  each  month  on  bridges  and  culverts,  miscellaneous 
buildings,  shops,  engine  houses  and  turntables,  fuel  stations  and 
water  stations.  This  money  can  be  applied  to  any  work  as  out- 
lined in  our   recommendations. 

Very  often  we  find  it  necessary  to  do  work  that  was  not  included 
in  our  yearly  recommendations.  If  this  is  of  any  magnitude  it  is 
taken  up  special  by  letter  and  a  work  order  application  sent  in. 
In  this  way  authority  is  obtained.  If  the  work  should  be  of  such 
a  nature  that  we  could  not  wait  for  this  authority  we  proceed  with 
the  work,  marking  on  our  requisitions  for  material,  also  on  payrolls, 
"authority  to  follow."  These  amounts  are  then  held  in  suspense  in 
superintendent's  office  until  formal  authority  is  received. 

Chicago  and  North  Western  Ry.: 

GENERAL  INSTRUCTIONS  FOR  THE  INSPECTION  OF  BRIDGES. 

There  shall  be  one  or  more  general  inspectors  for  the  entire 
road,  who  will  report  to  and  receive  instructions  from  the  chief 
engineer,  and  whose  duty  it  shall  be  to  make  examinations  and  re- 
port thereon,  of  the  condition  of  all  important  bridges  and  culverts, 
several  times  each  year.  In  an  emergency  the  general  inspector 
may,  on  his  own  authority,  order  such  repairs  made  as  he  may  deem 
necessary  for  safety,  at  once  advising  the  division  superintendent 
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and  chief  engineer  of  his  action,  using  the  telegraph  only  in  extreme 
emergency,  but  otherwise  his  recommendations  will  be  carried  out 
through  the  chief  engineer. 
There  shall  be  2  regular  inspections  each  year,  as  follows : 

1.  In  the  month  of  April  by  the  foreman  of  bridges  and  buildings. 
Brief  report  of  this  inspection  will  be  made  to  engineer  of  main- 
tenance by  division  engineer. 

2,  In  the  months  of  July,  August  and  September  by  the  division 
engineers,  and  foremen  of  bridges  and  buildings  of  divisions,  of 
all  bridges,  culverts,  waterways,  coaling  trestles,  turntables,  etc. 
This  inspection  shall  be  made  with  special  reference  to  obtaining 
data  for  estimating  the  cost  of  renewal  and  repairs  for  the  ensuing 
year. 

The  purpose  of  the  spring  inspection  made  by  the  foreman  of 
bridges  and  buildings  is  to  see  if  any  of  the  structures  are  in  need 
of  immediate  repairs.  This  will  give  him  a  general  idea  of  the  con- 
dition of  the  bridges  and  he  can  arrange  his  season's  work  accord- 
ingly. 

The  purpose  of  the  fall  inspection,  made  by  the  division  engineer 
and  the  foreman  of  bridsjes  and  buildings,  is  to  note  what  work  will 
be  ne<iessary  for  the  maintenance  of  the  bridges  during  the  ensuing 
year. 

The  inspection  made  by  the  general  bridge  inspector  is  independent 
of  that  made  by  the  division  officials  and  acts  as  a  check  on  them. 
Inspection  recommendations  for  the  rebuilding  of  pile  bridges  and 
other  temporary  structures  as  permanent  structures  are  made  by  the 
general  bridge  inspector.  There  is  one  general  bridge  inspector  and 
2  assistants.  These  men  inspect  all  culverts  and  bridges  on  the 
entire  road  during  the  time  from  April  i  to  October  31.  At  other 
times  they  make  special  inspections  of  the  more  important  bridges, 
paying  special  attention  to  those  which  are  old  and  somewhat  light 
for  the  traffic  they  carry. 

DISCUSSION. 

Mr.  A.  S.  Markley. — On  the  blanks  shown  in  the  first 
part  of  this  report  as  being  used  by  the  Oregon  Short  Line, 
Chicago  &  Northwestern  and  Atchison,  Topeka  &  Santa  Fe 
roads  there  is  no  space  provision  made,  as  far  as  I  can  see, 
on  which  the  inspector  can  make  his  notes  as  to  the  defects 
in  the  bridge  and  what  repairs  and  materials  will  be  required. 
The  left-hand  page  of  the  O.  S.  L.  blanks  gives  spaces  for 
number  of  bent,  numbers  of  piles  and  for  caps,  spans  and 
height,  and  on  the  right-hand  page  of  their  blank  is  given 
practically  the  same  thing. 

Mr.  Jutton. — I  think  that  this  blank  is  criticised  for  just 
that  reason ;  that  it  is  divided  up  too  much  and  does  not  give 
an  inspector  enough  space  on  which  to  report  what  he  finds. 
If  you  will  note  the  blank  shown  on  the  next  page,  used  by 
the  C.  &  N.  W.  Ry.,  the  left-hand  page  is  left  entirely  blank, 
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which  gives  the  inspector  a  chance  to  state  what  the  defects 
are  as  well  as  the  bill  of  material  necessary.  There  are,  of 
course,  any  number  of  different  kinds  of  blanks  used  for 
making  inspections. 

Mr.  A.  S.  Markley. — If  an  inspector  had  to  report  repairs 
necessary  on  many  of  the  items  shown  on  the  C.  &  N.  W. 
blank  he  would  certainly  run  out  of  space.  The  lines  are 
too  close  together. 

Mr.  Jutton. — ^The  idea  there  is  that  the  description  of  the 
structure  is  to  be  written  up  on  the  right-hand  page  before 
the  inspector  starts  out.  I  think,  however,  that  the  best  way 
of  writing  up  these  daily  inspection  reports  is  to  state  what 
you  find,  and  not  to  have  any  definite  form  to  follow,  as  you 
cannot  always  assume  what  is  going  to  be  the  matter  or 
how  much  space  you  are  going  to  need. 

Mr.  A.  S.  Markley. — ^That  is  very  true,  and  just  the  point 
I  wish  to  make.  There  is  no  ruled-up  inspection  book  that 
is  worth  the  paper  it  is  made  of.  I  have  fully  explained  in 
this  report  our  method  of  inspection.  All  our  bridge  books 
are  written  up  beforehand,  in  their  rotation,  and  where 
there  is  a  large  bridge  we  leave  a  space  of  three  or  four 
pages.  That  has  been  our  method  for  twenty-five  years,  and 
I  can  go  into  our  office  and  check  back  every  structure  that 
has  been  repaired  in  the  last  twenty  years  and  put  my  hand 
on  the  foreman  who  did  it.  All  our  bridge  records  are 
written  up  from  these  note  books. 

Mr.  Clark. — The  simpler  one  can  get  a  book  for  bridge 
inspection  the  better  the  inspection  will  be.  What  is  the 
sense  of  an  inspector  who  goes  over  the  line  once  a  month 
putting  down  the  length  or  height  of  a  bridge?  All  an  in- 
spector is  employed  for  is  to  find  the  defects.  The  master 
carpenter  has  his  bridge  records,  and  if  the  inspector  tells 
him  there  is  a  defect  in  the  fourth,  fifth  or  sixth  pile  his 
records  will  show  him  where  that  is.  The  simpler  we  can 
have  our  inspectors'  reports  made  to  tis  the  better  it  will  be 
for  us,  and  that  will  be  the  cheapest  for  the  company.  It  is 
all  wrong  to  load  down  our  inspectors  with  a  lot  of  writing 
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when  they  are  on  inspection  work.  All  that  should  be  nec- 
essary for  them  to  do  is  to  state  the  number  of  the  bridge, 
what  the  defects  are  and  give  the  approximate  time  in  their 
opinion  when  those  defects  should  be  remedied. 

Mr.  Andrews. — On  our  road  each  division  has  one  or 
rtx)re  local  inspectors,  the  number  depending  on  the  mileage 
and  the  number  of  bridges.  These  inspectors  are  supposed 
to  examine  the  substructure  and  superstructure  of  each 
bridge,  and  make  a  report  to  the  master  carpenter  showing 
the  defects  found.  The  blanks  are  in  very  simple  form, 
showing  only  the  date  inspected,  bridge  number  and  space 
for  remarks.  They  are  printed  in  book  form,  with  per- 
forated leaves,  and  the  inspector  writes  them  out  in  triplicate, 
keeping  one  copy,  so  that  if  anything  serious  happens  to  a 
bridge  he  will  be  in  position  to  show  that  he  has  made  an 
inspection  and  reported  defects  on  a  certain  date.  On  receipt 
of  these  reports  the  master  carpenter  notes  them,  and  if  any- 
thing serious  is  the  matter  he  is  supposed  to  take  immediate 
steps  to  remedy  the  trouble,  at  the  same  time  forwarding  one 
copy  of  the  report  to  the  chief  engineer.  If  the  master  car- 
penter is  not  in  position  to  take  immediate  steps  he  asks  for 
assistance  or  special  instructions. 

Semi-annually  the  division  engineer  makes  a  report  in 
triplicate  to  the  engineer  of  maintenance  of  way,  who  for- 
wards two  copies  to  the  office  of  the  chief  engineer.  Our 
form  is  very  much  like  that  submitted  in  this  report  as  being 
used  by  the  Central  R.  R.  of  New  Jersey,  and  gives  the 
number  of  the  bridge,  date  inspected  and  space  for  report- 
ing defects  found  and  action  taken.  By  our  method  all 
departments  are  kept  in  close  touch  with  the  condition  of 
the  bridges.  We  also  have,  of  course,  a  book  record  of  every 
bridge,  with  a  description  and  sketch  of  each  bridge  on  the 
system,  and  when  there  is  a  report  of  a  defect,  the.  size,  de- 
sign, etc.,  can  be  found  in  the  book  record. 

Mr.  Jutton. — Mr.  Clark  has  stated  that  inspectors  should 
not  be  required  to  put  down  on  their  inspection  reports  the 
length,  class  and  such  items  regarding  the  bridges  he  in- 
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spects.  Now  it  was  not  intended  in  this  report,  anywhere, 
nor  do  I  think  it  was  intended  by  any  of  the  roads  from 
which  I  secured  information,  that  the  inspectors  should  do 
this.  The  idea  is  that  when  the  annual  inspection  is  to  be 
made  the  inspector  should  be  supplied  with  a  book  of  blanks, 
one  side  of  which  should  give  all  items  descriptive  of  every 
bridge.  Then  if  he  finds  that  changes  have  been  made 
which  have  not  been  recorded  the  correction  should  be 
entered  in  his  book,  and  our  records  in  that  way  are  kept  up 
to  date.  Many  times,  for  one  reason  or  another,  there  will 
not  be  a  number  on  a  bridge,  and  his  record  will  help  an 
inspector  who  is  not  familiar  with  his  territory  in  making 
up  his  report ;  and  in  case  he  has  passed  over  some  culvert 
hidden  from  view  he  will  find  it  out  at  the  next  bridge  and 
go  back  and  get  it.  It  is  not  supposed  that  these  blanks  are 
to  be  filled  out  with  descriptive  matter  while  they  are  on 
their  inspection  trips. 

Mr.  Andrews. — Our  sketches  are  kept  up  to  date  in  this 
way :  Any  changes  or  additions  to  bridges  must  be  reported 
by  the  master  carpenter,  at  once,  to  the  engineer  of  bridges, 
who,  in  turn,  forwards  corrected  blue  prints  through  the 
regular  channels  to  the  various  officers  for  insertion  in  their 
bridge  books.  In  that  way  we  keep  them  up  to  date  all  the 
time. 

Mr.  Reid. — On  the  Lake  Shore  &  Michigan  Southern  Ry. 
we  keep  a  small  pocket-book  giving  a  complete  record  of  all 
culverts  and  bridges  on  the  system.  On  wooden  bridges  we 
show  the  number  and  size  of  stringers,  the  size  and  length 
of  caps  and  any  other  information  in  which  the  bridge 
varies  from  the  standard.  On  girder  bridges  we  give  only 
enough  information  to  definitely  fix  the  bridge.  In  the 
case  of  the  iron  truss  bridges  we  do  not  go  into  all  of  this 
information.  We  show  whether  it  carries  one,  two,  three  or 
four  tracks,  and  the  spacing  of  the  stringers,  but  nothing 
further,  as  we  have  in  the  office  complete  detail  plans  of  all 
the  iron  bridges  on  the  road  and  also  of  any  special  wooden 
bridges.     On  the  inspection  trips  these  pocket-books  are 
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taken  along,  and  if  any  changes  have  been  made  they  can 
be  picked  up  by  the  inspector. 

Our  books  are  small  loose-leaf  affairs,  and  enough  blank 
pages  are  put  in  at  the  end  of  each  division  on  which  to 
make  the  inspection  reports,  new  leaves  being  put  in  as  may 
be  necessary  to  take  care  of  current  reports.  The  records 
are  also  kept  checked  up  on  the  weekly  reports  of  the  fore- 
man. If  work  is  done  which  has  not  been  ordered  and  for 
which  there  is  apparently  no  reason,  the  foreman  is  asked  to 
explain.  If  work  is  not  done  which  should  be  done  and 
they  fail  to  report,  they  are  also  asked  to  explain,  and  in  this 
way  we  keep  check  of  all  work  to  be  done.  I  keep  carbon 
copies  of  all  uncompleted  bridge  work  orders  in  my  desk 
until  the  work  is  completed,  so  that  our  bridge  records  are 
complete  up  to  the  week,  all  the  time. 

Mr.  Sheldon. — It  would  seem  to  me  that  the  report  blank 
shown  as  used  by  the  Lehigh  Valley  R.  R.  is  one  elastic 
enough  to  cover  the  inspection  of  all  classes  of  bridges,  and 
with  spacing  enough  for  the  notation  of  whatever  might  be 
needed  to  cover  the  general  condition  of  all  classes  of 
bridges.  One  thing  about  it  I  like  is  that  there  are  but  three 
lines  to  the  inch.  It  seems  to  me  that  by  using  a  carbon 
with  this  blank,  so  that  the  inspector  can  retain  one  copy, 
sending  the  original  to  the  proper  official,  this  blank  should 
answer  all  practical  purposes. 

Mr.  Jutton. — ^The  inspection  blank  shown  in  this  report 
as  used  by  the  Central  R.  R.  of  New  Jersey  answers  the  same 
purpose,  and  you  will  note  that  it  has  no  horizontal  ruling 
at  all,  which  gives  the  inspector  a  chance  to  report  what  he 
has  to  say.  These  blanks,  I  think,  are  very  essential,  and 
as  I  unders-tand  it  are  sent  in  monthly,  or  once  in  two 
months.  Every  bridge  should  be  inspected  or  looked  at  by 
a  competent  bridge  man  at  least  once  in  two  months,  and 
perhaps  oftener,  making  a  report  on  such  a  blank  as  this  and 
indicating  thereon  either  that  the  bridge  is  safe  or  else  that 
it  needs  certain  repairs.  This  blank  I  think  answers  all 
purposes  very  well. 
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Mr.  Hofecker. — ^The  blank  shown  in  the  report  as  being 
used  by  the  Lehigh  Valley  R.  R.  is,  of  course,  very  familiar 
to  me,  as  our  road  has  adopted  it  and  used  it  for  some  time. 
The  bridge  inspector  makes  this  form  out  in  duplicate,  one 
for  every  bridge,  and  submits  his  reports  daily,  one  going  to 
the  division  engineer  and  the  other  to  the  supervisor  of 
bridges  and  buildings.  This  keeps  both  of  them  in  touch  with 
the  condition  in  which  the  inspector  finds  the  bridges.  If 
immediate  attention  is  needed  we  have  the  carpenter  look 
after  it  at  once.  The  inspector  visits  each  bridge  about  once 
in  two  months.  It  may  be  a  little  longer,  but  that  is  about 
the  time  it  takes  him  to  cover  the  division.  On  the  next  page 
is  shown  the  form  of  report  which  is  used  for  summarizing 
the  reports  made  daily  during  the  month,  one  copy  being 
sent  the  bridge  engineer  for  his  information.  The  bridge 
records  are  kept  corrected  from  reports  made  by  each  fore- 
man of  all  the  work  he  has  done  during  the  month,  which 
are  sent  to  the  engineer's  office,  and  from  which  he  corrects 
what  we  call  our  report  of  the  "  physical  characteristics  "  of 
our  bridges.  The  bridge  inspectors'  reports  are  filed  in  such 
a  manner  that  they  can  very  readily  be  looked  up. 

Mr.  A.  S.  Markley. — ^There  is  nothing  provided  here  for 
culverts  or  structures  of  that  kind.  I  presume  this  blank 
could  be  used  for  that  purpose. 

Mr.  Hofecker. — Our  system  of  numbering  bridges  is  such 
that  by  its  number  we  can  tell  whether  it  is  a  pipe  or  a 
small  bridges  under  five  feet,  there  being  a  letter  before  the 
number  on  such  structures. 

Mr.  Killam.^-Bridge  inspection  is  something  in  which  I 
have  taken  a  great  deal  of  interest.  When  I  came  to  the 
Intercolonial  Ry.  I  went  over  the  system  from  end  to  end 
and  examined  the  reports  made  on  our  bridges  and  culverts, 
and  found  them  very  defective,  so  that  I  inaugurated  a  sys- 
tem which  took  me  two  years  to  accomplish  by  starting  in  at 
one  end  of  the  line  and  going  to  the  other.  I  measured  and 
made  records  of  and  numbered  every  bridge  structure  and 
station  building  on  the  fifteen  divisions,  there  being  some- 
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thing  like  5,000  bridges  and  cuiverts,  and  from  this  informa- 
tion I  prepared  a  record  book  24  inches  wide,  with  columns 
down  the  side  describing  each  structure  in  detail,  so  that 
now  when  a  report  comes  in  or  is  telegraphed  regarding  the 
condition  of  any  structure  this  book  can  be  referred  to  and 
all  details  obtained.  From  this  book  I  made  up  fifteen  di- 
vision books  which  I  take  with  me  on  my  yearly  inspection 
trip.    I  revise  this  record  book  about  every  six  years. 

Mr.  Hofecker. — I  note  that  there  is  nothing  shown  on  the 
blank  which  we  use  on  the  Lehigh  Valley  R.  R.  to  indicate 
whether  it  is  to  be  used  for  an  arch,  pipe  or  culvert.  As 
you  will  see,  however,  there  is  a  blank  line  after  the  words 
"  I  have  to-day  inspected,'*  and  this  the  inspector  fills  out, 
giving  first  the  class  of  structure  and  then  the  number.  As 
I  stated  before,  we  can  tell  from  our  system  of  numbering 
to  what  class  a  structure  belongs,  but  as  the  class  is  also 
given  by  the  inspector  each  report  shows  on  its  face  just 
what  kind  of  a  structure  it  is. 

Mr.  A.  S.  Markley. — On  the  general  bridge  inspection  re- 
port blank  shown  in  the  report  as  used  by  the  C.  R.  R.  of 
New  Jersey  there  is  but  one  line  to  a  bridge.  It  would  be 
impossible  for  a  man  to  write  very  much  on  that  one  line, 
especially  with  a  blunt  pencil  in  zero  weather. 

Mr.  Sheldon. — I  understood  that  each  bridge  should  have 
a  page  instead  of  only  one  line. 

Mr.  Jutton. — As  regards  the  spacing:  One  should  econ- 
omize space  as  much  as  possible,  but  if  one  cannot  get  it 
all  on  one  line,  he  can  take  two.  As  regards  the  blunt  pencils 
I  would  say  that  I  keep  a  piece  of  sandpaper  in  the  back  of 
my  book  and  keep  my  pencil  sharp. 

Mr.  King. — On  inspection  trips  on  our  road  if  we  find 
a  structure  all  right  we  simply  call  out  "  O.  K.''  and  go  on 
to  the  next  one.  We  do  not  do  any  writing  when  out  on 
the  line  except  to  designate  the  structure  on  which  there  is 
anything  needing  attention  and  state  what  there  is  to  do. 
Our  records  of  bridges  are  all  written  up  before  we  start 
out,  and  if  there  are  any  changes  we  so  note  them. 
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Mr.  A.  S.  Markley. — I  cannot  quite  see  how  one  is  going 
to  make  out  a  bill  of  material  on  the  blanks  that  are  shown 
in  the  report.  We  are,  however,  running  the  bridge  in- 
spection— that  is,  work  simply  to  be  done  by  the  bridge  in- 
spector— together  with  the  general  inspection,  which  is  en- 
tirely different.  When  we  make  an  inspection  we  have  the 
entire  record,  which  is  of  great  assistance  to  the  inspector. 
If  we  have  a  bridge  20  to  25  years  old  we  devote  more  time 
to  it  than  one  five  or  six  years  old. 

Mr.  King. — Our  inspection  is  made  only  once  a  year,  and 
unless  a  structure  will  continue  without  repairs  more  than  a 
year  we  note  it  and  the  repairs  are  made.  I  see  but  very 
little  difference  in  making  more  than  one  inspection  if  you 
know  from  that  inspection  that  the  structure  will  carry  over 
another  twelve  months.  Our  trip  is  made  in  September  and 
is  a  very  careful  one. 

Mr.  Jiitton. — One  inspection  a  year  might  be  sufficient  for 
a  line  that  has  almost  all  permanent  work,  but  not  where  you 
have  pile  bridges,  as  it  is  impossible  to  say  whether  they 
will  carry  over  a  year  or  not.  You  must,  on  the  one  hand, 
keep  on  the  safe  side,  and  on  the  other  you  must  not  spend 
money  unnecessarily.  I  think  most  roads  require  an  estimate 
of  the  amount  of  money  which  is  to  be  spent  during  the  year. 
That  means  that  you  must  make  an  inspection  in  order  to 
compute  that  amount.  In  addition  to  this  one  must,  if  he 
wishes  to  follow  up  a  bridge  closely,  have  what  we  call 
"current  inspection,"  and  in  that  way,  only,  can  the  man 
who  is  responsible  for  the  safety  of  the  bridge,  keep  it  so. 
Mr.  A.  S.  Markley. — I  never  could  realize  the  necessity 
of  sending  a  man  out  every  thirty  days  to  inspect  bridges. 
A  practical  bridge  man  can  tell  in  one  inspection  what  will 
last  over  the  next  three  months,  and  it  looks  to  me  as  though 
inspecting  a  bridge  every  thirty  days  was  uncalled  for  and  is 
an  unnecessary  and  extra  precaution.  It  is  true  that  the 
older  the  bridges  the  more  frequently  they  should  be 
inspected,  but  once  per  year  should  be  sufficient  until  they 
begin  to  show  decay. 
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Mr.  Hadwen. — On  the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
in  addition  to  the  inspections  that  are  made  by  the  inspec- 
tors of  pile  bridges  that  are  not  permanent,  there  are  also 
special  inspections  made  of  all  bridges  which  are  permanent. 
These  are  made  by  men  from  the  general  offices.  The  in- 
spection reports  show  the  bill  of  material  necessary  for  any 
repairs  needed.  No  inspection  form  blank  is  used  with  the 
regular  field  book,  but  the  inspectors  have  with  them  a  copy 
of  the  office  records  which  they  can  check  up,  making  nota- 
tions of  any  changes  which  exist  from  the  records. 

President. — Is  there  any  further  discussion  of  this  report? 

There  being  no  further  discussion  the  session  was  ad- 
journed. 


III. 

BEST  ORGANIZATION  FOR  A  RAILWAY  BRIDGE 
AND  BUILDING  DEPARTMENT. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

In  the  preparation  of  a  plan  of  an  organization  that  will  be  for 
the  best  interests  of  a  Railway  Bridge  &  Building  Department,  your 
committee  has  solicited  the  opinions  and  views  of  a  large  number  of 
the  members  of  this  organization,  which  has  materially  assisted  in 
outlining  the  plan  submitted. 

In  preparing  this  plan  we  have  kept  in  view  the  thought  that  the 
organization  which  will  secure  the  best  results  for  the  railway  com- 
pany as  a  whole  is  the  best  organization  for  the  B.  &  B.  department ; 
as  the  relations  between  the  B.  &  B.  and  the  road  department  are 
so  close  we  believe  the  best  results  can  be  secured  by  having 
both  under  the  same  head. 

We  have  prepared  dia^ams  showing  an  organization  suitable  for 
railroads  having  looo  miles  or  less,  3000  miles  and  6000  miles  of 
Iraclc  For  a  railroad  having  1000  miles  or  less  we  have  shown  the 
head  of  the  B.  &  B.  department  as  chief  engineer.  To  him  report 
one  or  two  supervisors  who  are  in  charge  of  the  B.  &  B.  foremen 
and  water  service  men. 

For  a  railroad  having  3000  miles  of  track  we  have  shown  as  6.  & 
B.  department  head  a  chief  engineer  with  an  engineer  B.  &  B.  as 
a  member  of  his  staff,  it  being  the  duty  of  the  staff  officer  to  furnish 
plans  and  look  after  the  execution  of  the  work  while  the  chief 
engineer  directs  the  policy.  Reporting  to  the  chief  engineer  is  an 
engineer  maintenance  of  way,  to  whom  six  division  engineers  report, 
who  in  turn  each  have  a  supervisor  of  B.  &  B.,  who  is  in  charge  of 
the  B.  &  B.  foremen  and  water  service  men. 

For  a  railroad  having  6000  miles  of  track  we  believe  the  following 
organization  will  be  very  effective: 

Chief  engineer  is  the  head  with  an  engineer  B.  &  B.  as  a  member 
of  his  staff,  to  whom  report  a  superintendent  of  bridges,  superinten- 
dent of  buildings,  superintendent  of  water  service,  and  supervisor  of 
scales,  each  of  Siese  having  two  inspectors.  Reporting  directly  to  the 
chief  engineer  are  two  engineers  maintenance  of  way,  each  having 
six  division  engineers  and  each  division  engineer  having  one  ftuper- 
visor  of  bridges  and  buildings  who  is  in  charge  of  the  B.  &  B.  fore- 
men, water  service  and  scale  men,  each  B.  &  B.  foreman  having  a 
district  of  about  125  track  miles.  Under  each  supervisor  is  a  water 
service  foreman  with  an  assistant  to  look  after  all  repairs  to  water 
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PROPOSED 

BRIDGE  &  BUILDING  DEPT.  ORGANIZATION 

FOR  A  RAILROAD  HAVING  1000  MILES  OF  TRACK 


DIAGRAM  NO.  2 

PROPOSED 

BRIDGE  iL  BUILDING  DEPT.  ORGANIZATION 

FOR  A  RAILROAD  HAVING  3000  MILES  OF  TRACK 
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Organizations. 


105 


106  COMMITTEE  REPORT 

Stations,  and  one  thoroughly  competent  scale  carpenter  to  look  after 
all  repairs  to  scales. 

A  road  of  this  size  should  be  properly  equipped  with  sufficient 
tools  to  enable  the  superintendent  of  bridges  to  have  a  force  in  the 
field  for  the  construction  of  culverts,  masonry  and  erection  of  steel 
bridges. 

The  superintendent  of  buildings  and  superintendent  of  wat:r 
service  should  also  have  sufficient  force  to  handle  all  new  work  in 
their  respective  lines.  This  applies  to  new  lines  as  well  as  existing 
ones. 

On  account  of  the  local  conditions  it  is  impracticable  to  state  any 
exact  number  of  miles  an  organization  will  fit,  but  we  believe  a  plan 
submitted  with  such  variations  as  these  conditions  warrant  will  form 
the  best  organization  for  a  railway  bridge  and  building  department. 

F.     B.     SCHEETZ, 

J.  M.  Wells, 
W.   B.  Causey, 
W.  Hurst, 
R.  J.  McKee, 

Committee. 

DISCUSSION. 

Mr.  A.  S.  Markley. — At  the  request  of  the  chairman  of 
this  committee  I  sent  him  a  letter  some  five  pages  in  length 
explaining  the  organization  on  our  road.  I  notice  that  it  is 
not  embodied  in  the  advance  copy  of  the  report,  which  is 
very  good  as  far  as  it  goes,  but  it  looks  to  me  as  though  it 
was  cut  off  before  it  had  fully  covered  its  scope.  In  order 
to  get  this  before  the  members  I  would  like  to  have  my  com- 
munication read  to  them. 

President. — Will  the  assistant  secretary  please  read  this 
extra  report. 

The  communication  was  accordingly  read,  being  as  fol- 
lows: 

"  A  good  and  efficient  organization  should  consist  of  one 
man  in  charge  of,  and  responsible  for,  the  performance  of 
the  duties  of  the  bridge  and  building  department,  whose 
title  may  be  master  carpenter,  superintendent  of  bridges  and 
buildings,  or  general  foreman,  over  the  territory  assigned, 
vyhich  should  not  be  less  than  three  hundred  nor  more  than 
one  thousand  miles  of  road.  The  office  force  should  consist 
of  one  stenographer-cleric,  and  as  many  additional  clerks 
as  are  required  to  meet  the  demands  made  on  him  originat- 
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ing  from  the  superior  accounting  offices.  He  should  maintain 
his  own  stock  of  supplies,  throughout,  for  the  maintenance 
of  all  structures  in  his  territory,  this  to  enable  him  to  deliver 
any  kind  of  material  promptly  at  any  point  on  his  territory 
without  the  formality  of  several  departmental  heads  signing 
requisitions  before  such  material  is  accessible,  thereby  pla- 
cdngr  the  responsibility  for  delay  of  material  reaching  its  des- 
tination, on  the  person  in  immediate  charge  of  the  work  in- 
stead of  shifting  it  onto  the  storekeeper.    The  latter,  either 
not  being  familiar  with  the  importance  of  prompt  shipment 
or  not  being  advised  of  it,  in  many  cases  delays  the  work 
on  the   road,  causing  increased  expenditure,  and,  in  some 
cases,  additional  movement  of  men  to  other  points  to  con- 
tinue work  until  the  delayed  material  arrives.    This  is  also 
true  in  working  off  dead  stock  or  odds  and  ends  of  material 
that  the  master  carpenter  has  in  his  charge,  which  could  not 
be  done  if  the  material  was  under  the  jurisdiction  of  the 
storekeeper,  unless  a  list  of  such  material  was  furnished 
periodically,  so  that  the  master  carpenter  might  know  what 
the  storekeeper  had  in  stock.    A  good,  live  man  can  at  times 
catch  three  or  four  small  jobs  at  one  time,  with  one  trip  of 
men,  when  delays  to  material  would  require  a  trip  for  each 
job. 

"  There  is  no  department  on  the  railroad  that  requires  such 
frequent  shifting  of  men  and  material  from  place  to  place, 
and  in  many  instances  on  very  short  notice,  as  in  the  bridge 
and  building  department.  Men  must  go  to  the  job  with  the 
material.  For  that  reason  the  material  should  all  be  at  the 
master  carpenter's  command. 

"  A  liberal  supply  of  good  up-to-date  tools  and  appliances 
should  be  supplied  the  men,  more  particularly  those  that  are 
labor  and  strength  saving.  The  gangs  should  also  have  good 
live  foremen,  who  are  constantly  watching  the  men  to  pre- 
vent injury  to  persons  and  damage  to  trains  and  property, 
and  who  can  distribute  the  men  properly  over  the  job,  so 
that  they  are  not  in  each  other's  way.  Each  gang  of  bridge 
men  should  consist  of  one  foreman  and  six  to  ten  men.    For 
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general  repairs  the  gang  should  not  exceed  that  number. 
While  engaged  in  rebuilding  large  structures,  however,  the 
number  of  men  can  be  increased.  In  a  gang  of  over  twelve 
men  an  assistant  foreman  should  be  supplied.  No  gang 
should  cover  over  two  hundred  miles  of  territory,  and  its 
headquarters  should  be  at  a  main  division  point  where  all 
supplies  are  assembled  and  where  the  men  should  have  their 
residences.  The  addresses  of  the  men  should  be  recorded 
in  the  office  of  the  master  carpenter  so  that  all  can  be  as- 
sembled on  short  notice.  Under  ordinary  circumstances 
gangs  of  depot  carpenters,  stock  pen  and  platform  carpen- 
ters should  not  have  over  four  or  five  men.  Where  there 
is  a  large  job  a  corresponding  increase  in  the  number  of  men 
can  be  made,  but  no  more  men  than  can  be  handled  to  an 
advantage,  and  economically;  and  in  the  case  of  painters 
the  gang  should  be  small  enough  to  allow  paint  to  dry 
thoroughly  before  applying  additional  coats. 

"  The  size  of  concrete  gangs  must  be  governed  by  the 
amount  of  work  to  be  accomplished  in  a  specific  time.  In 
addition  to  foreman  and  laborers,  each  gang  should  have 
one  or  two  carpenters,  to  make  forms,  etc.,  and  act  as  sub- 
foreman  in  handling  the  work.  Each  gang  should  have 
good,  comfortable  quarters  to  live  in  while  on  the  road, 
supplied  by  the  railroad  company,  consisting  of  dining  car, 
sleeping  car,  tool  car  and  an  ordinary  flat  car  for  timber  and 
other  material  carried  in  stock  with  the  outfit.  Cars  should 
be  equipped  with  necessary  cooking  utensils,  which  includes 
cooking  and  heating  stoves,  dishes,  etc.;  and  a  cook.  In 
some  camps  one  of  the  men  is  delegated  to  do  the  cooking. 
Thi^  matter  is  left  to  the  men  to  decide.  The  men  furnish 
their  own  bedding  and  eatables,  the  expense  of  living  being 
divided  between  the  men  on  the  basis  of  the  number  of 
meals  provided  each  one.  The  size  and  number  of  cars  de- 
pend upon  the  number  of  men  housed.  Careful  super- 
vision should  be  made  to  see  that  the  quarters  are  main- 
tained in  a  neat,  clean  and  wholesome  condition. 

"  There  should  be  one  steam  self-propelling  pile  driver  for 
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each  thousand  miles  of  road,  similar  to  those  manufactured 
by  the  Industrial  Works,  Bay  City,  Mich.  At  each  general 
headquarters  there  should  also  be  one  four-ton  self-propel- 
ling steam  derrick,  with  a  fifty-foot  boom  for  handling  tim- 
ber, etc.  Each  bridge  gang  should  be  supplied  with  passes 
for  two  of  the  most  reliable'  men,  good  for  self  and  three 
men,  in  addition  to  the  pass  supplied  the  foreman,  so  that 
gangs  can  be  split  up  when  occasions  demand  to  make  light 
repairs  at  different  points. 

"  The  men,  more  particularly  those  with  a  family,  should 
be  allowed  the  privilege  of  going  home  once  a  week  to  spend 
Sunday  there.  The  very  best  of  men  desire  this,  and  those 
who  da  not  are  hardly  worthy  of  that  name  and  are  not  the 
best  associates  or  employees.  Where  men  are  away  from 
home  all  the  week  they  ought  to  be  allowed  to  be  there 
Sundays,  if  possible.  Men  should  not  be  required  to  ride 
trains  Saturday  and  Sunday  nights  to  reach  home  and  re- 
turn to  work.  If  so,  they  are  not  in  condition  to  work  Mon- 
day and  do  not  have  any  pleasure  or  enjoyment  while  at 
home. 

"The  base  of  timber  supplies  should  be  at  each  bridge 
gang's  headquarters,  where  the  men  reside,  so  that  supplies 
can  be  loaded  when  they  go  home  to  spend  Sunday.  A  six 
months'  stock  of  all  standard  dimensions  should  be  main- 
tained. At  the  general  headquarters  where  the  master  car- 
penter or  superintendent  of  bridges  and  buildings  lives  one 
year's  stock  should  be  maintained,  and  with  it  a^  emergency 
stock  sufficient  to  renew  four  or  five  hundred  feet  of  trestle. 
This  should  not  be  allowed  to  get  over  two^  or  three  years 
old. 

"  Just  how  many  men  should  be  employed  on  five  hundred 
or  six  thousand  miles  of  road  would  depend  upon  the  num- 
ber of  lineal  feet  of  trestle  to  be  maintained.  Ordinarily, 
in  the  Middle  West,  one  bridge  gang  of  six  men  and  a  fore- 
man ought  to  maintain  bridges  on  one  hundred  fifty  to  two 
hundred  miles  of  road.  With  two  additional  men  they 
could  also  take  care  of  stock  pens  and  platforms.    As  the 
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mileage  increases  a  corresponding  increase  in  gangs  is  nec- 
essary, as  well  as  substations  for  supplies  and  general  head- 
quarters supply.  The  latter  should  be  maintained  for  five  or 
six  hundred  miles  of  road. 

"  Timber  should  be  piled  on  scaffolds,  the  top  of  which 
should  be  3>4  feet  above  top  of  rail,  this  to  avoid  rolling  the 
timber  up  an  incline  to  load  it.  When  piled  in  this  manner 
one  or  two  men  can  load  small  lots  of  almost  any  of  the 
standard  size  timbers,  on  a  flat  car,  which  would  take  several 
men  to  do  if  the  timber  was  lying  on  the  ground,  on  the 
same  elevation  as  the  track. 

"At  each  master  carpenter's  or  general  headquarters  a 
carpenter  shop,  about  50  by  100  feet,  and  16  feet  high, 
should  be  located.  Of  this  shop  a  space  50  by  75  feet  should 
be  set  aside  for  storing  finished  lumber  and  all  other  mate- 
rial likely  to  be  stolen.  The  balance  of  this  building  should 
be  finished  for  a  shop  for  four  or  five  men  to  work  in,  with 
brick  floor,  ceiled  up,  properly  heated,  and  equipped  with 
gasoline  engine  or  electric  motor,  and  such  tools  as  combin- 
ation crosscut  and  rip  saw,  mortising  and  boring  machine, 
emery  wheel  and  universal  wood  working  machine,  all  power 
driven.  With  these  appliances  any  building  material  or 
finished  products  required  on  any  division  can  be  gotten 
out,  saving  considerable  expense  of  having  it  done  by  local 
factories  or  at  car  repairing  shops.  Delays  are  saved,  as 
well  as  the  time  of  men  getting  material  to  and  from  car 
shops,  which  is  necessary  in  most  cases  where  special  ma- 
terial is  required  for  repairs." 

Mr.  Lichty. — I  will  say  that  the  committee  received  quite 
a  number  of  reports  similar  to  this,  and  the  chairman  wrote 
me  that  they  had  deceided  not  to  publish  them  all,  and  for 
that  reason  I  presume  they  did  not  include  any  of  them. 

Mr.  Reid. — I  presume  that  the  gangs  just  mentioned  as 
covering  150  to  200  miles  of  road,  and  getting  home  Satur- 
day nights  to  spend  Sundays  with  their  families,  must  do 
both  bridge  and  building  work.  Do  they  find  it  practicable 
to  keep  one  gang  always  on  one  division  and  take  care  of  all 
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kinds  of  work?  We  find  it  necessary  to  ship  men  from 
Buffalo  to  Chicago,  and  all  over  the  road  where  work  is  to 
be  done.  I  have  tried  to  keep  certain  gangs  on  one  part  of 
the  road,  but  have  found  it  impossible  to  do  this.  We  try, 
however,  to  let  them  go  home  as  often  as  possible.  In  fact 
they  really  need  to  get  home,  not  only  to  spend  the  time 
with  their  families,  but  to  get  clean  clothes  and  attend  to 
personal  matters.  That  has  been  quite  a  question  on  the 
L.  S.  &  M.  S.  Ry. — to  keep  the  men  as  near  home  as  pos- 
sible and  still  take  care  of  the  work  to  best  advantage.  One 
cannot  always  pick  up  a  bunch  of  mechanics  whom  it  is  safe 
to  send  out  on  the  road,  and  for  that  reason  we  have  to 
move  our  regular  gangs  from  place  to  place,  all  over  the 
road.  It  is  a  question  worthy  of  considerable  attention  as 
to  whether  it  is  practicable  to  keep  gangs  on  the  division 
near  their  homes. 

Mr.  J.  H.  Markley. — I  also  sent  Mr.  Scheetz,  the  chair- 
man of  this  committee,  a  report  on  this  subject,  including 
photographs  showing  exterior  and  interior  of  a  combination 
tool,  dining  and  sleeping  car. 

President. — Mr.  Markley,  would  the  equipment  for  a 
boarding  car  outfit  come  strictly  under  this  subject,  which 
is,  "  Best  Organization  for  a  Railway  Bridge  and  Building 
Department ''  ? 

!Mr.  J.  H.  Markley. — I  thought  so.  We  feel  very  proud 
of  the  outfit  I  mentioned  and  I  wished  the  report  and  photo- 
graphs to  appear. 

Mr.  A.  S.  Markley. — Here  in  the  Middle  West  the  prob- 
lem of  getting  good  bridge  men  is  one  that  we  will  have  to 
solve  pretty  soon.  It  is  difficult  to  get  good  men,  especially 
from  the  larger  towns  where  they  are  paying  a  scale  of  from 
40  to  65  cents  an  hour,  to  go  out  on  the  road  for  25  to  27 
cents  an  hour.  On  some  of  our  territory,  I  am  sorry  to  say, 
we  have  to  keep  men  away  from  home  at  times  for  two 
weeks.  We  would  like  to  get  them  home  oftener.  We  wish 
to  keep  only  the  best  men.  and  in  order  to  do  that  we  must 
divide  up  the  territory,  so  as  to  give  them  less  mileage  to 
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cover,  and  in  that  way  get  them  home  over  Sunday.  It  is 
different  with  help  in  localities  where  trains  are  more  fre- 
quent and  the  territory  shorter.  I  understand  from  one  of 
the  members  that  their  men  get  home  every  night.  We  pro- 
vide our  men  with  all  the  advantages  we  can  for  cooking. 
Their  meals  do  not  cost  them  over  10  to  12  cents  each,  yet 
they  live  well  and  have  the  best  there  is  for  working  men. 

Mr.  Sheldon. — Perhaps  we  are  the  exception,  and  it 
might  not  apply  to  very  many  roads  in  the  country,  but  our 
train  service  is  very  frequent,  our  men  are  scattered  at  var- 
ious places  along  the  line,  and  at  nearly  all  divisions  they 
get  home  every  night,  and  in  that  way  we  keep  a  better 
class  of  men  than  if  we  kept  them  out  on  the  road.  We 
do  run  boarding  cars  to  a  limited  extent,  but  the  men,  as  a 
rule,  are  scattered  in  gangs  of  four  or  five,  and  where  the 
train  service  is  the  best  we  manage  to  get  them  out  and  in 
without  very  much  loss  of  time.  There  is  a  recommenda- 
tion in  one  of  the  papers  in  this  report  stating  that  a  gang 
of  five  to  six  men  take  care  of  150  to  200  miles  of  road.  It 
would  appear  to  me  that  this  depends  very  largely  on  the 
number  of  bridges,  and  also  on  the  volume  of  business,  be- 
cause it  is  known  that  if  the  traffic  is  dense  our  bridges  go 
to  pieces  faster,  and  with  us  that  is  a  very  small  number  of 
men  for  that  length  of  road.  While  the  working  day  is 
somewhat  curtailed  by  our  allowing  the  men  to  get  home 
every  night  we  keep  a  superior  class  of  men  and  they  are 
in  better  shape  to  do  good  work. 

Mr.  A.  S.  Markley. — In  reference  to  the  matter  of  six 
men  in  a  gang  for  150  to  200  miles :  We  have  a  derrick  car 
which  is  worth  ten  men;  and,  furthermore,  where  we  have 
a  small  gang  working  we  have  the  section  men  do  the  flag- 
ging, so  that  every  man's  work  counts  in  the  gang  on  bridge 
work. 

Mr.  Fake. — I  would  like  to  ask  if  any  of  those  present 
have  had  experience  with  the  use  of  motor  cars  for  trans- 
porting their  bridge  men?  I  mention  the  subject  in  connec- 
tion with  the  matter  of  allowing  the  men  to  get  home.    It 
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mig^t  be  advantageous  to  have  gasoline  «»tor  cars  in  some 
localities  where  they  could  be  used  for  this  purpose. 

Mr.  A.  S.  Markley. — Mr.  Fake's  suggestion  in  that  direc- 
tion is  certainly  a  good  one,  and  would  overcome  the  diffi- 
culties to  some  extent.  Bridge  men  are  generally  pretty 
bright  men  and  good  mechanics  and  could  handle  a  motor 
car  and  keep  it  in  repair.  It  will  be  but  a  short  time  until 
railroad  managers  will  realize  the  usefulness  of  the  motor 
car  by  bridge  men,  in  going  to  and  from  their  work,  and  dis- 
tributing small  amounts  of  material  instead  of  stopping 
trains  for  the  purpose. 

Mr.  Reid. — I  have  several  small  inspection  motor  cars  like 
the  Fairbanks  "  No.  2  J,"  and  have  assigned  one  of  them 
to  the  foreman  of  a  large  gang  of  forty  men  who  covers  a 
territory  of  150  miles,  and  where  the  bridges  are  pretty 
close  together.  The  car  will  carry  only  three  men,  however, 
and  he  uses  it  in  looking  after  fires  and  small  special  work. 
He  can  take  a  man  or  two  with  him  and  a  few  light  tools 
and  make  light  repairs,  but  I  do  not  think  that  motor  cars 
have  been  fully  developed  up  to  the  point  of  transporting 
gangs  of  bridge  men,  I  understand,  however,  that  the  man- 
ufacturers are  working  to  accomplish  this.  Such  a  motor 
car  should  be  big  enough  to  carry  quite  a  few  men,  and  it 
should  at  the  same  time  be  so  light  that  they  can  take  it  off 
the  track  on  a  minute's  notice,  and  also  replace  it  on  the 
tracks  easily.  A  motor  car  which  has  to  be  run  on  train 
schedule  is  not  of  very  much  use. 

A  motor  car  should  also  be  dependable.  Those  now  in 
use  run  very  nicely  for  a  little  time,  and  then,  without  any 
apparent  reason,  the  spark  will  stop  and,  try  as  you  will, 
you  cannot  find  out  what  the  matter  is.  These  are  the  oc- 
casions that  get  one  disgusted  with  the  gasoline  motor  car, 
and  until  we  can  get  a  car  that  can  be  depended  upon  I  do 
not  think  that  they  are  feasible  for  general  use. 

T  was  talking  to  the  Fairbanks-Morse  people  here  yes- 
terday about  some  of  these  points,  and  I  told  them  that  I 
did  not  think  they  had  perfected  their  car.    The  car  should 
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be  made  lighter,  so  that  it  can  be  handled  quickly,  and  the 
lighter  it  is  the  more  carefully  the  men  can  take  it  off  and 
replace  it  on  the  tracks,  and  the  longer  it  will  last.  The 
general  question  of  motor  cars  for  the  men  is  coming  to  the 
front,  and  I  think  it  is  only  a  matter  of  a  short  time  until 
such  a  car  will  be  perfected.  One  advantage  over  hand  cars 
is  that  with  the  latter  the  men  have  to  work  their  way  to 
the  job  and  are  tired  out  when  they  get  there,  and  where 
one  can  save  time  in  getting  the  men  to  the  work  and  also 
get  them  there  in  better  condition  it  will  not  take  long  to 
save  the  first  cost  of  a  good  motor  car. 

Mr.  Richey. — I  think  this  is  entirely  foreign  to  the  sub- 
ject, which  should  cover  only  the  best  organization  of  our 
department.  What  I  would  like  to  hear  from  the  members 
is  what  gang  or  part  of  a  gang  makes  certain  repairs  and  to 
whom  they  report.  Who  takes  care  of  their  station  plat- 
forms; who  repairs  mail  cranes,  stock  pens,  and  on  whose 
orders,  and  such  questions  as  that. 

Mr.  A.  S.  Markley. — It  is  certainly  a  part  of  our  organ- 
ization and  in  line  with  the  subject  to  discuss  how  to  best 
get  the  men  to  their  work  and  back  to  their  homes. 

President. — I  would  say  that  Mr.  Richey's  point  is  very 
well  taken. 

Mr.  A.  S.  Markley. — I  cannot  see  it  that  way.  Boarding 
cars  are  part  of  the  organization. 

Mr.  Reid. — I  think  the  equipment  and  the  question  of 
motor  cars  and  hand  cars  is  necessarily  part  of  the  organ- 
ization of  the  bridge  and  building  department.  They  are 
part  of  the  physical  organization,  and  necessary  to  the 
work,  and  the  discussion  on  these  points  is,  I  think,  per- 
tinent to  the  subject.  The  questions  which  Mr.  Richey 
raises,  however,  are  also  pertinent  and  constitute  a  very  im- 
portant feature  which  has  not  been  taken  un  verv  thorouehly 
in  our  previous  discussions.  We  have  skirted  these  ques- 
tions several  times,  but  I  think  the  questions  which  Mr. 
Richey  raises  are  still  open,  and  that  every  member  is  very 
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much  interested  in  them.     Personally  I  would  like  to  see 
these  points  thoroughly  discussed. 

Mr.  A.  S.  Markley. — I  would  like  to  hear  Mr.  Richey*s 
views  on  these  points. 

Mr.  Richey. — I  have  for  every  ten  miles,  on  our  division, 
a  man  whom  I  call  the  "  route  man,"  and  in  this  position  I 
try  out  men  for  the  position  of  foreman.  That  man  is  sup- 
posed to  make  a  trip  daily  over  the  ten  miles  and  make  any 
small  repairs  necessary  to  station  platforms,  etc.  He  reports 
directly  to  the  foreman  and  has  no  instructions  whatever. 
These  are  his  routine  duties.  The  foremen  do  the  large 
work,  on  orders  direct  from  me.  Emergency  work  is,  of 
course,  done  when  it  is  necessary  without  orders.  I  would 
like  to  know  whether  I  can  work  up  a  better  organization 
or  system. 

Mr.  A.  S.  Markley. — That  plan  would  probably  be  all 
right  in  some  parts  of  the  country  where  there  is  a  good 
deal  of  work  to  do  in  a  limited  territory  and  where  train 
service  is  frequent.  In  the  spring  we  outline  a  program  of 
everything  to  be  done  for  the  year,  which  is  sent  down  to 
the  master  carpenter.  Report  is  made  to  the  division  engi- 
neer on  the  28th  of  each  month  as  to  what  our  men  expect 
to  do  in  the  following  month  and  also  everything  that  has 
been  accomplished  in  the  current  month.  The  estimate  of 
work  to  be  done  is,  of  course,  not  followed  out  literally,  but 
as  nearly  as  it  possibly  can  be.  In  short,  we  do  the  work 
by  moving  the  men  as  little  as  possible,  this  question  being 
left  to  the  master  carpenter,  as  to  when  and  how  except  in 
cases  of  emergency.  He,  of  course,  keeps  the  heads  of  de- 
partments posted  as  to  whether  or  not  there  are  any  changes 
to  be  made.  Our  bridge  men  repair  all  platforms,  stock 
pens,  windmills  and  such  work  as  that,  around  stations. 
While  they  are  doing  the  bridge  work  they  have  authority 
to  make  other  such  repairs  as  they  go  along,  and  thus  avoid 
the  necessity  of  sending  out  another  gang  for  the  purpose. 

Mr.  Ashby. — These  diagrams  seem  to  indicate  the  organ- 
ization of  your  work  along  departmental  lines,  but  what  has 
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the  committee  done  toward  organization  of  bridge  work 
under  the  divisional  system?  Assuming  that  the  mainte- 
nance department  is  under  the  general  manager,  and  it  is 
presumably  part  of  the  operating  department,  since  the  cost 
of  repairs  would  come  under  operating  expenses,  in  what 
way  has  the  bridge  engineer  jurisdiction  over  the  bridge 
men?  Who  inspects  for  him,  and  what  reports  do  they 
make?  What  I  mean  to  get  at  is  this:  Where  is  the  re- 
sponsibility for  keeping  up  current  repairs  if  the  bridge 
engineer  is  in  charge  of  these  structures?  In  what  way 
can  the  bridge  engineer  give  orders  or  recommendations? 
If  he  cannot  give  orders  direct,  how  can  he  give  orders  and 
know  that  they  will  be  followed  out  ?  Where  is  the  working 
union  between  these  two  interests? 

These  diagrams  are  all  right,  as  far  as  the  departmental 
organization  is  concerned,  but  I  believe  that  a  modified  di- 
visional organization  is  a  better  one.  Repair  work  is  then 
done  wholly  by  men  under  the  general  manager's  depart- 
ment, these  repairs  being  known  as  current  repairs.  In 
other  words,  the  division  superintendent  is  to  have  the 
superintendent  of  bridges  and  buildings  making  repairs 
only.  When  it  comes  to  heavy  renewals  that  is  passed  on  to 
some  one  else,  and  that  is  a  good  thing.  If  there  is  a  repre- 
sentative of  the  Norfolk  &  Western  Ry.  here  I  would  like 
to  hear  from  him. 

Mr.  Richey. — I  believe  we  are  getting  beyond  the  scope 
of  our  organization.  Our  question  is  the  reorganization  of 
our  own  department  in  the  manner  in  which  we  can  get  our 
work  done  to  the  best  advantage,  and  I  believe  the  com- 
mittee has  gone  beyond  itself  in  even  suggesting  anything 
as  to  the  organization  above  our  own  department. 

Mr.  Ashby. — Will  not  the  committee  then  express  their 
ideas  as  to  how  they  should  handle  the  work,  in  what  way 
they  should  inspect  the  structures  and  in  what  way  suggest 
the  repairs  to  be  made?  I  do  not  agree  with  Mr.  Richey 
in  his  statement  that  we  should  limit  our  suggestions  to 
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changes  in  organization  in  our  own  department  only.  I 
think  the  committee  should  be  in  position  to  say  what  action 
or  connection  between  departments  should  exist  as  far  up 
as  the  bridge  and  building  department  is  concerned. 

Mr.  A.  S.  Markley. — The  information  that  Mr.  Ashby 
asks  for,  as  regards  inspection  and  reports,  was,  I  think, 
gone  over  pretty  thoroughly  yesterday  in  our  discussion  of 
our  bridge  inspection  reports. 

Mr.  Andrews. — The  discussion  seems  to  be  broadening 
out  into  lines  in  which  the  committee  probably  did  not  in- 
tend it  to  go.  I  think  this  subject  applies  to  the  practical 
work  on  bridges  and  buildings,  and  to  get  practical  results 
we  must  commence  at  the  beginning;  and  while  the  man 
who  does  the  work  has  nothing  to  do  with  the  general  or- 
ganization, yet  it  is  necessary  for  him  to  know  what  that 
general  organization  is.  We  all  know  our  own  best,  and  we 
are  probably  all  willing  to  profit  by  the  best  that  the  other 
man  has.  It  is  generally  pretty  hard  to  get  permission  to 
change  to  what  you  think  is  better  until  you  can  show  that 
you  will  get  better  results. 

In  our  own  organization  the  position  of  bridge  engineer 
is  one  of  vital  importance,  and  one  tjiat  cannot  fail  to  be 
recognized.  At  the  head  of  the  maintenance  of  way  depart- 
ment we  have  the  chief  engineer  of  maintenance  of  way, 
who  {las  entire  control  of  all  departments  and  of  the  stand- 
ards, in  maintenance  of  way.  While  he  does  not  make  those 
standards  he  has  control  of  their  application.  The  system 
is  then  divided  up  into  grand  divisions,  each  of  these  being 
further  divided  into  divisions,  at  the  head  of  which  is  a 
superintendent,  who,  in  turn,  has  a  division  engineer.  He 
has  a  track  supervisor  and  a  master  carpenter. 

Now  when  we  reach  the  master  carpenter  we  are  getting 
down  to  what  I  understand  to  be  the  aim  of  this  committee ; 
that  is,  the  organization  of  the  working  forces.  The  head 
of  the  construction  department  is  the  chief  engineer,  to 
whom  the  engineer  of  bridges  reports.    All  matters  of  re- 
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newing  and  strengthening  structures  are  handled  through 
the  office  of  the  engineer  of  bridges.  He  either  gets  situ- 
ation plans  from  the  division  people  or  through  the  office  of 
the  engineer  of  maintenance  of  way,  and  then  makes  plans 
for  all  men  out  on  the  road  to  make  their  inspection  of  the 
structure^  in  question.  He  then  makes  drawings  and  for- 
wards them  to  the  chief  engineer  of  maintenance  of  way, 
who,  in  turn,  passes  them  to  the  general  manager.  If  ap- 
proved they  are  sent  down  through  the  regular  channels  to 
the  master  carpenter,  who  does  the  work. 

It  is  the  duty  of  the  master  carpenter,  first,  to  see  that  all 
structures  are  kept  safe  under  the  traffic  which  passes  over 
them.  It  is  his  duty  to  see  that  proper  men  are  placed  in 
charge  of  each  piece  of  work,  and  to  see  that  material  is 
promptly  supplied,  or  as  soon  as  he  can  get  it  from  the  pur- 
chasing department,  which  is  sometimes  longer  than  he 
wishes.  The  master  carpenter  is,  as  I  say,  held  fully  re- 
sponsible for  the  safety  of  his  structures,  buildings,  plat- 
forms, water  stations,  material,  crossings  and  every  me- 
chanical appliance  that  may  come  under  the  maintenance  of 
way  department.  On  completion  of  the  work  he  reports  it 
through  the  proper  officers  to  the  chief  engineer  and  the 
engineer  of  bridges,  the  latter  of  whom  then  changes  his 
sketches,  forwarding  revised  sketches  to  all  general  officers 
who  are  concerned.  The  engineer  of  bridges  has  no  author- 
ity to  direct  the  master  carpenter  what  to  do  unless  he  is  on 
the  road  and  finds  defects.  Then  it  is  his  duty  to  call  the 
attention  either  of  the  engineer  of  maintenance  of  way, 
division  engineer  or  master  carpenter  to  the  matter,  who  is 
supposed  to  attend  to  it,  reporting  back  the  action  taken. 

We  feel  that  our  organization  is  very  good.  It  is  a  sort 
of  a  cross  between  the  divisional  and  departmental  systems. 
It  works  very  well  and  puts  it  up  to  the  master  carpenter  to 
keep  his  structures  safe. 

Mr.  Richey. — This  discussion  brings  it  down  to  the  mas- 
ter carpenter,  and  that  is  where  I  think  it  belongs.  Mr. 
Andrews  makes  the  statement  that  the  master  carpenter  is 
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held  responsible.  What  is  his  organization?  That  is  what 
I  want  to  know. 

Mr.  Andrews. — I  have  given  you  our  general  organiza- 
tion. As  far  as  the  organization  of  the  master  carpenter  is 
concerned,  perhaps  it  would  be  better  for  me  to  leave  this 
to  some  of  our  master  carpenters  who  are  here,  but  possibly 
they  will  allow  me  to  talk  on  this,  because  I  was  in  that 
position  for  a  number  of  years.  The  master  carpenter  has 
his  bridge  gangs,  his  house  carpenter  gangs,  his  water 
station  gangs  and  his  miscellaneous  gangs  to  make  general 
repairs.  The  bridge  gangs  are  usually  composed  of  eight 
men,  the  force  being  increased  according  to  the  work.  If 
we  have  less  than  eight  men  we  find  that  we  cannot  do 
effective  work.  The  number  of  bridge  gangs  is,  of  course, 
proportioned  to  the  amount  of  work  to  be  done  on  the  di- 
vision. Some  years  we  have  considerably  more  work  than 
others.  We  work  strictly  on  the  maintenance  program. 
The  program  is  made  up  in  September  of  each  year  and 
forwarded  to  the  general  officers  by  October  1st.  The  gen- 
eral inspection  is  then  made  by  the  engineer  of  bridges  and 
the  inspector  of  maintenance,  going  over  each  division  on 
cars  provided  for  the  purpose  and  stopping  at  each  point 
named  on  the  program  for  which  repairs  will  be  required 
during  the  cc«ning  year. 

The  program  is  made  up  giving  a  list  of  the  different  ac- 
counts for  each  structure  to  be  repaired,  proportioning  the 
work  to  the  total  appropriation  of  money  to  be  asked  for. 
We  make  a  close  examination  of  the  structures  and  decide 
in  the  field  how  much  work  shall  be  done.  Nothing  is  cut 
oflF  arbitrarily,  and  what  is  cut  off  is  done  after  discussion. 
That  is  the  preliminary  program. 

After  this  the  accounts  are  tabulated  and  referred  to  the 
first  vice-president  and  president  for  approval.  We  some- 
times get  the  appropriation  asked  for,  sometimes  not,  but 
we  generally  get  enough  to  keep  our  structures  in  safe  con- 
dition, by  close  watching.  In  addition  to  this  the  engineer 
of  bridges,  from  the  notes  taken  and  the  information  fur- 
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nished,  works  up  the  renewal  program,  from  which  he  is 
personally  authorized  to  call  for  renewals  of  structures; 
and,  if  authority  is  given,  he  furnishes  the  necessary  plans 
for  large  structures  to  the  chief  engineer,  and  for  small 
structures  to  the  engineer  of  maintenance  of  way,  and  out- 
lines the  work  to  be  carried  out  by  the  master  carpenter, 
whose  duty  it  is  to  properly  organize  his  gangs  so  as  to  do 
the  most  work  possible.  He  has  men  for  each  class  of  work, 
and  if  he  does  not  get  good  men  to  do  it,  it  is  partly  his  fault 
and  partly  the  fault  of  the  rate  of  wages  that  he  can  pay. 
We  do,  in  a  measure,  get  good  men,  because,  as  a  rule,  the 
work  is  steady.  We  have  many  old  men  on  our  rolls  and 
they  will  be  kept  on  until  they  die.  They  are  faithful  and 
efficient  and  take  just  as  much  interest  in  the  work  as  the 
master  carpenter. 

President. — I  would  like  to  hear  something  said  about  the 
advisability  of  working  the  same  or  separate  gangs  on  build- 
ings and  on  bridges. 

Mr.  Andrews. — As  a  rule  the  ordinary  bridge  carpenter 
is  not  a  good  house  carpenter,  but  a  good  house  carpenter 
will  make,  in  a  short  time,  a  most  excellent  bridge  man. 
With  us  we  have  a  very  large  amount  of  building  work  of 
almost  every  character,  as  we  not  only  maintain  buildings 
but  also  erect  both  small  and  large  buildings.  A  bridge  man 
on  work  of  that  kind  is,  as  a  rule,  almost  helpless.  If  you 
get  a  man  who  can  do  both  kinds  of  work  it  is  pretty  safe 
to  say  that  he  does  neither  very  well.  I  had  one  man  who 
did  all  kinds  of  work,  bridge  carpentry,  house  carpentry, 
masonry,  painting,  etc.,  but  I  was  not  very  proud  of  the  way 
he  did  it.  If  you  want  good  work  done  get  men  skilled  in 
that  kind  of  work. 

Mr.  A.  S.  Markley. — I  do  not  quite  agree  with  Mr.  An- 
drews. In  a  bridge  gang  you  will  always  find  men  who  are 
skilled  in  various  lines  of  work,  and  where  there  is  a  win- 
dow light  out  or  some  other  minor  repairs  we  have  the  work 
done  by  our  bridge  gang,  if  near  by,  instead  of  sending  men 
there  specially  to  do  the  work. 
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Mr.  Andrews. — I  did  not  intend  my  remarks  to  cover 
patching  work,  but,  as  a  general  thing,  to  the  more  impor- 
tant work. 

Mr.  Clark. — I  wish  to  supplement  the  remarks  of  Mr. 
Andrews  a  little  on  the  line  that  Mr.  Markley  was  bringing 
out.  On  my  division  where  there  is  a  window  light  out  or 
such  kind  of  minor  repairs  it  is  the  work  of  the  bridge  in- 
spector to  attend  to  them.  It  is  his  duty,  as  he  goes  along 
the  line,  not  only  to  inspect  bridges,  but  also  pay  attention 
to  the  condition  of  depots,  as  to  glass,  windows,  mail  cranes, 
platforms  and  to  make  any  light  repairs  necessary.  If  there 
is  something  too  heavy  for  him  to  do  he  so  reports  to  me, 
and  I  make  other  arrangements  to  take  care  of  the  matter ; 
but  any  small  defect,  like  putting  on  a  lock  or  hinge,  or  put- 
ting in  a  pane  of  glass  or  adjusting  a  mail  crane,  he  repairs 
as  he  goes  along  on  his  bridge  inspection. 

Mr.  Richey. — I  think  that  Mr.  Clark  has  brought  out  the 
only  point,  so  far  as  regards  the  organization  I  referred  to. 
We  have  suits  for  damages  on  account  of  defects  in  plat- 
forms and  Mr.  Clark  has  brought  out  the  only  point  ap- 
plicable to  the  avoiding  of  such  suits. 

Mr.  Clark. — I  might  say  further  that  each  foreman  under 
my  jurisdiction  has  a  standing  order  to  make  all  of  these 
minor  repairs  without  any  instructions  whatever  from  me. 
If  he  finds  a  plank  broken  in  a  platform  he  is  to  renew  it 
without  any  special  instructions.  Of  course,  when  it  comes 
to  rebuilding  a  platform  or  something  of  that  kind  he  would 
have  to  get  authority  to  do  it. 

Mr.  A.  S.  Markley. — Particularly  with  reference  to  re- 
pairs of  platforms,  I  would  say  that  our  agents  protect  that 
part  of  it,  by  reporting  dangerous  places,  or  nailing  a  board 
over  a  hole  temporarily.  No  company  can  have  a  man  all 
the  time  at  a  depot  platform  to  inspect  it,  and  oftentimes  a 
plank  might  be  broken  within  an  hour  after  the  inspector 
had  passed. 

Mr.  Clark. — Our  agents  do  the  same  thing;  that  is,  they 
"half-sole"  it,  as  you  might  say,  with  a  piece  of  tin  or 
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board.  That  is  only  temporary  work,  however,  and  the  next 
time  the  inspector  comes  along  he  makes  the  permanent  re- 
pairs. 

President. — Gentlemen,  we  have  given  this  subject  as 
much  discussion  as  we  can  probably  afford,  and,  if  agree- 
able, I  will  declare  it  closed. 


IV. 
WATER   SUPPLY. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

There  is  perhaps  no  problem  in  connection  with  the  operation  of 
a  railroad  of  greater  importance  than  that  which  pertains  to  its 
water  supply.  The  problem  pertaining  to  an  individual  station 
may  be  a  simple  one,  while  in  others  many  serious  difficulties  may 
be  encountered,  depending  mainly  upon  local  conditions,  the  quality 
of  the  water  being  also  taken  into  consideration. 

The  road  which  traverses  a  locality  abounding  with  a  good 
quality  of  water  does  not  have  to  resort  to  drilling  wells  of  a  ^reat 
depth,  and  then  operating  them  at  heavy  expense  or  perhaps  piping 
or  hauling  water  for  many  miles. 

Lakes  and  streams  naturally  furnish  the  best  quality  of  water 
for  boiler  use,  unless  it  contains  organic  matter,  which  if  in  ex- 
cess causes  it  to  foam;  such  impurities  can  not  well  be  removed 
by  any  practical   process. 

Shallow  wells  furnish  the  next  best  supply,  and,  as  the  last  resort, 
that  furnished  from  deep  wells,  the  latter  as  a  general  rule  being 
more  difficult  to  obtain  and  of  poorer  quality  for  boiler  use. 

^yater  purification  has  been  quite  elaborately  touched  upon  in  our 
Thirteenth  Proceedings;  hence  it  will  not  be  considered  at  this 
time,  suffice  it  to  say  that  many  roads  are  giving  the  matter  con- 
siderabFe  attention  where  the  quality  of  the  water  can  be  improved. 

When  the  source  of  supply  has  been  determined  the  important 
question  arises  as  to  the  best  style  of  plant  to  be  used  for  pumping 
and  delivery.  There  is  no  doubt  but  that  many  roads  fail  at  first 
to  get  a  practical  and  economical  system,  for  no  other  reason  than 
that  it  may  not  be  given  due  consideration  by  those  best  capable 
of  judging  which  is  the  best  apparatus  to  use  for  each  specific 
case.  It  often  happens  that  the  practical  man  is  not  consulted  at 
the  time  when  the  plant  is  designed  and  constructed,  but  he  is  often 
called  upon  later  to  remodel  it  or  re-arrange  it  in  such  a  manner 
as  to  make  it  do  what  is  required,  and  to  operate  and  maintain  it  at 
the  minimum  cost. 

Pumping  machinery  and  water  supply  material  should  be  stand- 
ardized as  much  as  can  be,  for  obvious  reasons;  it  is  not  wise  to 
have  a  great  variety  of  apparatus  doing  like  service  on  one  division 
of  a  road,  or  in  the  same  locality;  this  should  apply  not  only  to 
pumps,  but  windmills,  tanks,  tank  fixtures,  stand  pipes  and  the  like. 

The  subject  of  water  supply  in  general  has  been  given  extensive 
consideration  by  the  American  Railway  Engineering  and  Main- 
tenance of  Way  Association  in  its  1909  Proceedings;  most -of  our 
members  can  gain  access  to  these  Proceedings  and  will  do  well  to 
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look  them  over  carefully.  Sufficient  data  are  given  to  enable  one  to 
determine  the  relative  merits  for  steam  as  compared  with  gasoline 
for  the  operation  of  a  plant  under  certain  conditions. 

As  a  general  rule,  where  a  well  is  located  within  a  reasonable 
distance  from  an  existing  steam  plant,  as  at  division  headquar- 
ters, it  is  more  economical  to  use  steam  for  pumping  than  gas- 
oline. 

One  phase  of  the  subject  which  has  been  given  little  attention 
in  the  past,  and  is  well  worthy  of  investigation  and  consideration, 
is  that  of  operating  pumps  by  the  use  of  motors,  especially  where 
the  supply  of  water  is  easily  obtained,  and  where  the  pumps  must 
of  necessitjr  be  located  at  some  distance  from  the  power  plant. 

This  subject  is  too  broad  to  be  considered  in  its  entirety  in  one 
report  and  the  Committee  would  recommend  that  hereafter  it  be 
considered  by  subdivisions,  as  more  thorough  work  can  be  ac- 
complished by  giving  more  attention  to  details;  committees  should 
be  selected  from  the  same  localities  in  order  that  they  can  get  to- 
gether periodically  and  work  in  a  systematic  manner.  By  doing 
this,  much  useful  data  may  be  collected  and  compiled. 

P.    SWENSON, 

C  K  Thomas, 
B.  T.  McIvERS, 

C.    A.    LiCHTY, 

Committee. 
APPENDIX. 

LIST  OF   QUESTIONS. 

1.  What  is  the  most  economical  method  of  pumping  water  from 
dug  or  shallow  wells? 

2.  What  is  the  best  method  of  pumping  from  deen  wells? 

3.  Give  comparative  cost  of  pumping  by  the  use  of  steam  and 
gasoline,  and  by  the  air  lift  process. 

4.  What   kind    of    foundation    do   you    use   in   setting   gasoline 
engines  ? 

5.  Do  you  set  gasoline  engine  over  well,  on  one  side  of  it,  or 
some  distance  away? 

6.  What  material  do  you  consider  best  for  pump  house  walls; 
concrete  blocks  or  lumber? 

7.  Ayhere  water  is  poor,  such  as  is  found  in  North  Dakota,  do 
you  think  it  advisable  to  use  steam  for  power  in  pumping? 

8.  Are  you  using  purifying  plants;  if  so  with  what  results? 

9.  Have  you  experienced  trouble  with  freezing  of  stand  pipe? 
ID.  What  kind  of  stand  pipes  do  you  consider  to  be  the  best? 

11.  What  makes  and  sizes  of  stand  pipes  do  you  use? 

12.  How  deep  do  you  make  the  pits  for  stand  pipes  or  water 
columns  ? 

13.  What  kind  of  tank  valve  do  you  use,  and  what  experience 
as  to  leaking? 

14.  Do  you  experience  any  trouble  from  outlet  spouts  freezing? 

15.  Do  you  use  extension  of  inlet  pipe  above  floor  in  tank? 

16.  What  size  of  tank  and  kind  of  wood? 

17.  Any  trouble  from  pipes  freezing  in  frost  proof  box? 
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18.  Please  send  drawing  showing  construction  of  tank  and  frost 
proofing. 

19.  What  kind  of  tank  foundation,  and  how  constructed? 

20.  What  make  of  windmill  and  size  of  wheel? 

21.  Make  and  size  of  pump  for  windmills? 

22.  Have  you  experienced  difficulty  from  the  operation  of  long 
discharge  pipes? 

23.  Length  and  size  of  suction  pipes. 

24.  Do  you  use  rams?    If  so,  name  size  and  capacity,  and  kind  of 
service  rendered. 


ANSWERS. 

A,  H.  Hogeland,  Chief  Engineer,  Great  Northern  Ry,: 

1.  All  of  our  pumping  is  done  with  gasoline  engines  or  wind- 
mills, except  at  some  terminal  points  where  either  electric  or  steam 
power  is  used. 

2.  We  pump  from   deep   wells  with  gasoline  engines. 

3.  We  have  never  used  air  lift  for  pumping.  We  discontinued 
the  use  of  steam  pumps  for  pumping  water  some  years  ago,  since 
which  time  we  have  used  gasoline  engines  almost  entirely,  having 
found  the  same  much  more  economical  than  steam. 

4.  We  use  both  timber  and  concrete  foundations,  with  a  cap- 
stone, depending  on  conditions.  If  we  are  reasonably  sure  that 
the  location  will  be  permanent  we  usually  use  concrete. 

5.  In  no  case  do  we  place  the  engine  directly  over  the  well. 
Where  we  use  a  geared  base  engine  the  same  is  placed  partly  over 
the  well  and  supported  on  I  beams.  We  do,  however,  when  it  is 
necessary  to  use  a  pump  jack,  place  the  pump  jack  directly  over 
the  well,  supported  either  on  I  beams  or  timber. 

6.  Most  of  our  pump  houses  are  built  of  lumber.  We  have 
some  fireproof  pump  houses,  however,  which  are  built  of  brick, 
with  concrete  roof. 

7.  The  same  answer  as  to  question  No.  3. 

8.  No.  We  have  been  able,  so  far,  to  overcome  the  difficulty 
of  using  very  bad  water  by  installing  reservoirs  dug  into  the 
natural  ground,  of  a  capacity  of  twenty  or  more  million  gallons, 
in  which  to  store  water  collected  from  spring  floods  and  melting 
snow. 

9.  No. 

10.  Same  answer  as  to  question  No.  11. 

11.  We  use  Johnson,  also  Sheffield,  10  inch  stand  pipes. 

12.  Depends  on  climatic  conditions. 

13.  We  use  our  own  design,  which  is  practically  the  same  as 
Fairbanks,  Morse  and  Company's  valve.  We  have  not  experienced 
any  particular  trouble  on  account  of  valve  leaking  and  wasting 
water. 

14.  Yes,  in  extreme  weather. 

15.  Only  a  slight  extension. 

16.  We  use  48,000  gallon  tanks  16x24  feet  and  100,000  gallon 
tanks  20x30  feet    Cedar  and  white  pine  staves  and  bottom. 

17.  Yes,  occasionally  in  extreme  weather. 

18.  Drawing  furnished. 

19.  Depends   on   conditions.     If   the   natural   ground    surface   is 
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good  we  use  footing  stones;  if  there  is  any  question,  however,  as 
to  that,  or  if  on  newly  filled  ground,  we  use  concrete  piers. 

20.  Eclii)se,  20  feet. 

21.  Curtis,  also  Eclipse,  double  acting  pumps^  Different  sizes, 
depending  on  the  amount  of  water  required — ^3x12,  4x12,  5x16, 
5x18,  6x18  and  8x24. 

22.  We  have  discharge  pipes  varying  in  length  from  a  few  feet 
up  to  six  miles,  and  in  size  from  four  to  ten  inches.  We  have  had 
no  particular  trouble  with  these  long  discharge  lines,  providing 
the  placing  of  them  was  well  done  and  they  were  operated  under 
proper  conditions. 

23.  We  have  no  long  suction  pipes,  it  being  the  practice  to  avoid 
them,  as  it  has  been  found  that  they  are  not  satisfactory.  The 
size  of  suction  pipe  depends  upon  conditions  as  to  the  amount  of 
water,  etc.,  required.  It  has  become,  in  late  years,  the  almost 
universal  practice  not  to  use  smaller  suction  line  than  6-inch. 

24.  No. 

C  E.  Thomas,  General  Foreman  of  Water  Works,  Illinois  Central 
R.  R.: 

1.  Taking  everything  into  consideration  it  is  the  cheapest  propo- 
sition to  pump  water  from  a  dug,  or  shallow  well,  by  means 
of  gasoline  as  the  power. 

2.  The  most  economical  way  of  pumping  water  from  deep  wells, 
as  far  as  the  experience  of  this  company  is  concerned  is  either 
by  use  of  steam  head  or  air,  providing  the  water  is  not  drawn 
from  too  great  a  depth,  in  which  case  it  is  not  an  economical  way  to 
lift  water  by  air. 

3.  With  us  it  is  difficult  to  show  any  advantage  of  the  gasoline 
supply  to  the  steam  or  air  lift,  for  the  reason  that  the  coal  which 
we  use  at  our  pumping  stations  is  obtained  at  a  very  low  figure, 
being  a  cheap  grade  which  is  not  used  in  manufacturing  plants 
to  any  great  extent. 

4.  We  use  concrete  or  brick  for  putting  in  foundations  for 
gasoline  engines. 

5.  Geherally  speaking,  we  put  gasoline  engines  directly  over 
wells,  connected  to  a  pump  head  or  a  double  acting  pump,  located 
twelve  to  fourteen  feet  below  engine. 

6.  We  do  not  use  anything  but  lumber  in  construction  of  our 
pump  houses,  but  it  is  my  opinion  that  concrete  blocks  or  brick 
would  be  a  decided  improvement  owing  to  the  fact  that  it  would 
practically  eliminate  the  fire  risk  and  in  cold  climates  would 
greatly  aid  in  keeping  pump  houses  warm. 

7.  .We  do  not  operate  in  North  Dakota. 

8.  We  have  ten  treating  plants  in  service  and  are  getting  very 
good  results  from  them,  having  materially  reduced  engine  failures 
as  well  as  overtime  paid  trainmen  and  wages  in  labor  paid  boiler 
makers.  We  have  shown  a  decrease  of  practically  90  per  cent 
in  engine  failures  since  installation  of  treating  plants. 

9.  We  have  no  trouble  in  stand  pipes  freezing  up. 

10.  On  main  line  we  use  12-inch  stand  pipes  entirely,  and  in 
yards  and  around  shops  8  and  lo-inch. 

11.  We  consider  the  stand  pipe  with  drop  spout  the  best  for  all 
purposes. 

12.  The  standpipe  pits  are  put  in  to  a  depth  of  6  feet  6  inches  with 
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exception  of  those  south  of  the  Ohio  River,  we  put  in  only  of 
sufficient  depth   to  protect  the  valves  and  working  parts. 

13.  Our  tank  valve  is  known  as  the  Illinois  Central  standard. 

14.  We  have  no  trouble  with  outlet  spouts  freezing,  providing 
the  tank  valves  close  tight 

15.  We  have  no  extensions  inside  of  tank  above  top  of  floor. 

16.  We  use,  on  branch  lines  where  there  is  no  probability  of 
any  heavy  increase  in  business,  a  16x24  tank,  but  on  our  main  lines 
we  use  a  20x30  tank  on  a  steel  sub-structure,  bottom  of  tank  be- 
ing twenty  feet  above  ground. 

17.  We  do  not  have  any  trouble  with  pipes  freezing  inside  of 
frost  proofing  of  tanks. 

18.  For  frost  boxes  in  Iowa  and  Illinois,  we  use  ^-inch  matched 
material,  with  three  one-inch  air  spaces,  each  air  space  being 
properly  lined  with  tar  felt 

19.  We  use  Louisiana  swamp  cypress  in  construction  of  all 
water  tanks. 

20.  A  16-foot  air  motor. 

21.  A  5x16  inch  double  acting  pump. 

22.  We  have  several  discharge  lines,  three  to  four  miles  in  length 
and  experience  no  trouble  whatever  in  maintaining  them.  Our 
pipe  lines  of  two  miles  or  over  are  8-inches  in  diameter. 

23.  The  longest  suction  line  we  have  is  800  feet  and  8-inches 
in   diameter. 

24.  We  do  not  use  rams  of  any  kind. 

Ed.  Gagnon,  Supervisor  B.  &  B.  Minneapolis  &  St.  Louis  R.  R.: 

1.  Windmill  and  double  acting  pump  5x18  inches.  If  condi- 
tions for  windmill  are  unfavorable,  then  use  gasoline  engine.  A 
combination  of  the  two  will  under  certain  conditions  make  an 
economical  plant.  In  either  case  use  a  5x18  inch  double  acting 
pump. 

2.  Use  gasoline  engine  for  power,  with  good  and  reasonable 
power  to  spare  over  and  above  that  actually  required.  Deep  well 
pump  5^x24  inches  being  perhaps  the  most  economical. 

3.  We  use  gasoline  engines  principally.  Steam  is  used  at  division 
points  where  shop  facilities  are  maintained  and  fire  protection  is 
necessary,  requiring  a  high  pressure  at  all  times.  In  such  cases 
the  steam  plants  are  unquestionably  the  most  economical,  steam 
being  required  for  operation  of  mechanical  devices  anyway,  and 
large  quantities  of  water  are  used  for  various  purposes,  outside  of 
that  which  is  needed  for  locomotives. 

Lifting  water  by  air  is  probably  the  most  costly  method  of  sup- 
ply, but  may  be  used  to  advantage  in  case  of  several  wells  which 
are  to  be  operated  from  one  plant  and  where  the  distance  water 
has  to  be  raised  is  not  too  great.  The  saving  in  the  operation 
and  maintenance  of  pumps  may  offset  to  some  extent  the  cost  of 
air.  We  have  three  plants  where  we  use  compressed  air  to  lift 
water.  These  are  all  located  in  South  Dakota,  where  conditions 
are  such  that  we  were  compelled  to  use  it.  An  extreme  case  is 
where  we  bring  the  water  up  650  feet  through  a  three-inch  pipe 
at  the  rate  of  forty  gallons  per  minute,  and  every  fifty  gallons  of 
water  contains  a  quart  of  sand.  As  we  have  no  other  facilities 
at  these  points  we  get  power  from  40  h.  p.  gasoline  engines  in  two 
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cases,  and  in  the  third  we  use  a  25  h.  p.  gasoline  engine.    These 
plants  are  costly  to  install  and  expensive  to  operate  and  maintain. 

4.  Concrete  foundations  are  used  for  all  gasoline  engines. 

5.  The  pump  house  is  located  directly  over  the  well  and  the 
gasoline  engine  just  enough  to  one  side  to  bring  pump-pole  and 
overhead  connections  in  line,  so  as  to  maintain  a  direct  pull  on 
rods  to  prevent  cutting  of  guides  and  packing.  The  engine  is  set 
on  foundation  18  inches  above  the  floor  so  as  to  clear  the  gear 
wheel;  manhole  in  roof  provides  for  pulling  of  pipe  when  neces- 
sary. 

6.  For  pumphouse  walls,  I  consider  hollow  concrete  blocks 
preferable,  out  we  use  mostly  wooden  buildings. 

7.  ^Unable  to  answer. 

8.  We  have  not  established  any  purifying  plants  on  this  system. 

9.  Have  no  trouble  with  stand  pipes  freezing  up.  Where  water 
is  supplied  from  lakes  and  streams  it  cannot  of  course  always  be 
prevented  from  freezing,  but  from  deep  wells  there  should  be  no 
trouble. 

ID.  Our  adopted  standard  stand  pipe  is  Sheffield  No.  8,  ten-inch. 

11.  We  use  Sheffield  lo-inch,  and  Poage  8-inch. 

12.  Stand  pipe  pits  are  constructed  seven  feet  deep  and  covered 
with  double  floors. 

13.  We  use  lo-inch  Eclipse  tank  valve  and  experience  no  trouble 
account  of  leaking.  I  consider  there  should  exist  no  reason  for  a 
tank  valve  leaking  if  properly  cared  for. 

14.  In  the  northwest  it  is  almost  impossible  not  to  have  some 
trouble  occasionally  with  outlet  spouts  freezing,  more  especially 
where  the  water  is  obtained  from  or  near  the  surface  and  where 
only  a  few  trains  take  water.  Our  locomotives  are  supplied  with 
steam  hose  during  the  winter  months  and  it  only  takes  about 
five  minutes  to  thaw  outlet  out  if  frozen. 

15.  We  do  not  usually  provide  for  an  extension  above  floor 
inside  of  tank,  but  in  the  artesian  basin  in  South  Dakota  we  have 
some  tanks  with  extensions  inside,  account  of  flowing  wells  carry- 
ing sand  with  the  water. 

16.  Our  standard  tanks  are  C)rpress,  24-feet  in  diameter,  staves 
3-inches  x  16  feet 

17.  We  experience  no  trouble  with  frozen  pipes  inside  of  frost 
boxes. 

18.  Frost  box  must  be  carefully  and  well  made,  all  joints  well 
covered  including  both  top  and  base. 

19.  Present  day  tank  foundation  consists  of  the  required  number 
of  concrete  pedestals,  14  inches  square  on  top,  4  feet  x  4  feet  at 
bottom  and  4  feet  high.  (The  depth  of  course  will  vary  some  ac- 
cording to  the  soil.) 

20.  We  use  Eclipse  windmill  with  20-foot  wheel. 

21.  The  pump  used  in  connection  with  our  windmills  is  the 
Eclipse  5x18  inches  double  acting. 

22.  We  have  no  discharge  pipes  exceeding  one-quarter  of  mile 
in  length.  We  have  one  of  that  length  which  is  6  inches  diameter, 
and  it  works  satisfactorily. 

23.  We  have  no  suction  pipes  of  abnormal  length. 

24.  Have  no  experience  with  rams. 

In  addition  to  reply  to  question  13,  in  regard  to  trouble  with 
leaky  valves  I  wish  to  state  that  in  my  opinion  there  is  no  excuse 


130  COMMITTEE  REPORT 


for  them,  if  the  pump  man  knows  his  business.  There  is  a  secret 
about  this  valve  matter:  First,  valve  should  be  put  in  right;  holes 
for  bolts  to  fasten  valve  to  tank  floor  should  be  made  1-16  inch 
smaller  (in  lumber)  than  the  bolt  so  it  will  drive  tight  and  prevent 
leaking.  Second,  all  bolts,  pertaining  to  valve  lever,  should  be 
made  of  brass,  with  a  brass  split  through  nut  and  bolt.  The  brass 
bolt  costs  a  little  more  than  iron,  but  they  can  be  kept  in  good 
condition  for  ten  or  twelve  years,  according  to  my  experience. 
Lever  should  have  at  least  1-16  inch  play  in  all  connections,  so 
it  will  seat  with  perfect  freedom.  The  valve  rod  should  be  ar- 
ranged with  brass  bolts  also;  valve  rod  should  be  made  with 
i^-inch  gas  pipe  with  solid  jaws  at  both  ends  to  fasten  to  valve 
lever  to  seat  properly  and  the  rod  should  always  be  set  plumb.  As 
to  the  lead  seat,  after  it  is  worn  out,  I  have  it  replaced  with  brass; 
this  never  wears  out  and  is  put  on  with  pressure  tight  enough 
so  it  will  not  leak  and  it  cannot  be  sprung  or  split  with  small 
articles  which  get  into  the  valve.  I  always  see  Uiat  tank  valve 
rubber  is  clamped  tight  so  it  will  hold ;  sometimes  when  they  are 
loose  they  will  draw  out  with  the  suction  when  closing  valve, 
account  of  the  rubber  being  too  small  for  the  groove.  In  this 
case,  set  a  rubber  gasket  over  it  to  fit  the  washer  plate,  then  bring 
down  the  set  screw  good  and  hard;  this  makes  the  relief  washer 
valve  grip  tight  so  it  cannot  slip  out. 

We  have  sixty  water  tanks,  and  not  one  valve  that  is  leaking. 
When  1  go  over  the  line  and  find  one  leaking,  which  is  very  seldom, 
I  get  after  the  water  man  and  get  full  particulars  as  to  the  cause; 
furthermore  I  do  not  allow  chips,  shavings,  etc.,  to  be  left  in 
the  cornice  of  tank  when  built,  as  sometimes  the  tank  may  over- 
flow and  these  chips  will  float  out  and  be  the  cause  of  trouble. 
A  water  tank  should  be  kept  clean,  and  we  have  to  go  into  them 
occasionally  to  see  that  they  are  clean.  If  these  rules  are  car- 
ried out,  there  will  be  no  trouble  account  of  leaky  tank  valves. 

P.  Swenson,  Supt.  B,  &  B.  Minneapolis,  St.  Paul  &  Sault  Ste, 
Marie  Ry.: 

1.  Combination  of  windmill  and  gasoline  engine  is  the  most 
economical,  except  at  terminals  where  steam  power  is  used  for 
various  purpose^  by  the  mechanical  department. 

2.  Use  of  gasoline  engine  connected  to  a  displacement  plunger, 
deep  well  packing  head  and  guided  cross  head. 

3.  We  use  gasoline  engines.  We  have  found  them  more  eco- 
nomical than  steam  in  repairs,  fuel  maintenance  and  fire  protection. 

4.  Concrete   foundation. 

5.  We  put  pump  house  and  gasoline  engine  16  feet  from  the 
well.  In  so  doing  we  can  place  gasoline  engine  on  concrete  founda- 
tion, and  if  we  wish  to  make  repairs  to  the  well  or  sink  it  deep- 
er, it  can  be  done  without  disturbing  the  gasoline  engine  or  pump 
house. 

6.  We  use  hollow  concrete  blocks  and  brick ;  they  keep'  pump 
house  warm  ^nd  eliminate  the  fire  risk. 

7.  Gasoline  engines  are  the  most  economical.  If  steam  is  used  bad 
water  causes  the  flues  to  leak  in  a  very  short  time. 

8.  We  have  two  purifying  plants,  and  find  them  efficacious; 
they  are  expensive  to  install,  but  pay  for  themselves  in  a  few  years, 
by  preventing  leaky  boilers. 
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9.  Have  no  trouble  in  stand  pipes  freezing  up. 
la  We  use   Sheffield  lo-inch  improved   direct  acting  automatic 
stand  pipe  with  rigid  spout  fitted  with  anti-splashing  nozzle. 

11.  There  are  several  very  good  stand  pipes  on  the  market. 

12.  From  6  ft  to  9  ft.  deep,  built  of  concrete  complete,  including 
top. 

13.  Fairbanks,  Morse  and  Co. 

14.  Have  no  trouble  with  spout  freezing  up. 

15.  Use  12-inch  extension  above  floor  mside  of  tank. 

16.  We  use  16x24  foot  tank  with  white  pine  staves. 

17.  No  trouble  with   pipe   freezing  up  inside  of  frost  proofing 
of  tank. 

18.  Of  lumber  and  tarred  paper,  with  air  spaces  between  layers. 

19.  Concrete  foundation. 
2a  (Blank.) 

21.  Use  4x12  and  5x18  Eclipse  double  acting  pumps. 

22.  We  have   several   discharge  pipe  lines,   from   one-half  to  a 
mile  long;  have  no  trouble  with  them. 

23.  We  have  one  6-inch  suction  pipe  600  ft.  long,  giving  good 
satisfaction. 

24.  We  do  not  use  rams. 


DISCUSSION. 

President. — Mr.  Swenson,  the  chairman  of  this  commit- 
tee, is  not  present.  Mr.  Thomas,  you  are  on  this  committee. 
Have  you  anything  to  say  in  addition  to  what  has  been 
brought  out  by  the  report  ? 

Mr.  Thomas. — It  might  be  advisable  to  have  a  general 
discussion  on  water  service  practice.  You  will  note,  how- 
ever, that  from  the  replies  received  by  the  chairman  to  his 
inquiries  he  has  based  his  conclusion  that  shallow  wells 
make  the  best  water  supply,  so  far  as  the  character  of  the 
water  is  concerned.  Now  that  might  be  true  of  certain  sec- 
tions of  the  country,  but  I  think  that  the  people  operating 
south  of  the  .Ohio  river  find  the  contrary  to  be  true ;  that  is, 
that  in  almost  all  cases  the  water  from  deep  wells  is  far 
superior  to  that  obtained  from  shallow  ones,  while  in  the 
northern  and  western  parts  of  the  country  the  shallow  wells 
seem  to  furnish  the  best  quality  of  water.  I  know  that  on 
our  own  lines  south  of  the  Ohio  river  the  water  that  we  get 
from  shallow  wells  is  not  of  a  quality  that  can  be  used  in 
locomotive  boilers,  and  for  that  reason  we  are  going  down 
to  the  second  stratum,  from  which  we  obtain  good  water. 


132  DISCUSSION 

Mr.  Dupree. — Referring  to  No.  10  of  the  list  of  questions 
sent  out  by  Mr.  Swenson.  "  What  kind  of  a  stand  pipe  do 
you  consider  best?"  Now  this  is  a  pretty  broad  question. 
There  are  a  good  many  kinds  of  stand  pipes  and  they  all 
claim  to  be  the  best.  Of  course  that  is  up  to  us.  As  to  No. 
4,  I  consider  concrete  the  best  foundation  on  which  to  set 
gasoline  engines. 

As  to  No.  5,  the  way  gasoline  engines  are  constructed 
I  see  no  danger  in  setting  them  over  wells  provided  the 
gasoline  supply  is  kept  30  feet  away  from  the  building.  I 
cannot  see  any  danger  whatever  if  the  pipe  joints  are  well 
taken  up.  Question  13,  with  regard  to  leaky  valves,  is  r 
swered  very  well  by  Mr.  Gagnon  in  the  report.  He  states 
there  that  when  a  lead  seat  becomes  worn  out  he  replaces 
it  with  brass.  A  good  deal  could  be  said  on  these  questions 
and  I  would  like  to  hear  some  discussion. 

Mr.  C.  A.  Lichty. — Is  not  this  subject  of  water  supply 
continued  for  next  year? 

Mr.  Thomas. — It  is  continued,  but  under  a  special  head 
and  particularly  with  the  view  of  taking  up  the  practice  of 
the  different  roads  as  regards  the  best  style  and  dimensions 
of  hoops.  Possibly' it  would  be  well  to  go  on  and  complete 
the  present  discussion,  because  there  will  be  a  good  deal  of 
argument  on  the  question  of  hoops  which  comes  up  for  next 
year. 

Mr.  Moen. — If  you  have  a  little  time  I  would  like  to  hear 
some  discussion  now  as  to  the  advisability  of  using  round 
or  half-round  iron  for  hoops. 

President. — Gentlemen,  our  time  is  limited  and  that  ques- 
tion will  come  up  next  year. 

Mr.  Smith  (of  Seaboard  Air  Line). — Further  with  ref- 
erence to  what  Mr.  Swenson  had  to  say  relative  to  the  value 
of  water  from  deep  and  shallow  wells.  On  the  Seaboard 
Air  Line,  south  of  Columbia,  we  have  six  flowing  artesian 
wells  which  flow  into  our  tanks  and  also  have  certain  shal- 
low wells.  We  find  that  the  artesian  water  is  strongly  im- 
pregnated with  minerals,  while  the  only  trouble  with  the 
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shallow  water  is  tannic  acid.  We  find  the  surface  water 
best. 

Mr.  Dupree. — In  my  estimation  the  deep  well  is  the  poor- 
est one,  at  its  best,  and  makes  work  for  everyone  concerned. 
Therefore  I  think  the  shallow  well  best.  In  this  report  there 
is  a  picture  of  a  pump  house,  and  if  I  make  it  out  right  the 
dimensions  are  14x14.  It  ought  to  be  at  least  two  to  four 
feet  longer.  There  should  also  be  some  way  provided  for 
blowing  out  the  cylinders. 

Mr.  Fake. — Where  we  have  deep  wells  we  must  have 
pump  houses.  I  would  like  to  suggest  for  further  consid- 
eration, for  another  year,  different  methods  of  pumping 
from  wells.  The  compressed  air  method  is  very  simple  and 
effective,  although  somewhat  expensive. 

Mr.  Thomas. — I  do  not  agree  with  Mr.  Dupree.  The 
shallow  well  is,  of  course,  the  best  if  you  can  secure  from  it 
the  proper  quality  of  water,  but  on  our  line  I  know  that  wc 
cannot  get  good  water  near  the  surface,  and  for  that  reason 
we  have  to  go  down  some  500  or  600  feet,  and  by  so  doing 
we  can  get  good  water  and  carry  our  locomotives  IS  to 
30  days  between  washouts.  ,This  is  between  Memphis  and 
New  Orleans.  If  we  used  water  from  shallow  wells  our 
locomotives  would  have  to  be  washed  out  every  three  or 
four  days,  and,  in  addition  to  this,  the  flues  would  have  to 
be  replaced  about  every  eight  months,  while,  by  using  the 
water  which  we  get  from  our  deep  wells  they  carry  over 
from  18  months  to  two  years. 

Mr.  Dupree. — ^There  is  a  certain  road  in  Illinois  which 
crosses  the  Rock  river,  and  they  have  driven  a  deep  well 
within  half  a  mile  of  this  river  in  which  an  unlimited  supply 
of  water  is  available. 

Mr.  Thomas. — Is  it* the  practice  of  the  members  to  put  in 
their  own  wells  or  have  it  done  by  contract  ?  For  ourselves 
we  generally  drive  our  own  wells. 

Mr.  Smith. — ^The  Seaboard  Air  Line  has  this  work  done 
by  contract.  I  might  further  say  that  they  case  down  to  a 
depth  which  will  carry  them  through  the  formations  that 


134  DISCUSSION 

will  not  stand  up.  In  one  well  in  particular  they  went  down 
79  feet  with  the  casing  and  drove  then  without  casing  440 
feet.  In  a  well  like  this  it  is  all  right  so  long  as  the  water 
is  flowing,  but  if  the  pumping  is  stopped  for  four  or  five 
hours  it  is  likely  to  cave  in.  Now  that  is  the  trouble  in 
many  cases  in  deiep  well  pumping,  where  the  water  does  not 
rise  from  the  outside.  If  the  well  is  cased  all  the  way  to  the 
bottom,  if  a  good,  clean  bottom  can  be  found,  it'  will  hardly 
ever  give  any  trouble.  We  had  to  abandon  one  well  because 
the  casing  had  not  been  carried  low  enough. 

Mr.  A.  S.  Markley. — On  our  line  we  have  all  this  work 
done  by  contract  because  we  have  not  enough  of  it  to  justify 
ourselves  in  keeping  skilled  men  to  do  it.  It  is  special  work 
and  requires  men  experienced  in  that  line. 

Mr.  Staten. — We  had  a  deep  well  drilled  in  the  limestone 
country.  They  put  it  down  84  feet  and  found  plenty  of 
water,  as  we  expected,  but  they  thought  it  should  go  down 
further,  so  they  put  it  down  400  feet,  and  started  pumping 
it  from  the  bottom.  It  came  up  as  yellow  and  muddy  as 
could  be  for  a  week  or  two  and  it  looked  as  though  we  were 
not  going  to  be  able  to  use  it  at  all.  They  sent  me  up  there 
to  make  suggestions,  and  I  started  them  pumping  on  the 
upper  level.  After  they  had  pumped  it  two  days  and  nights 
it  cleared  up  and  we  commenced  pumping  it  in  our  tanks 
and  have  used  it  ever  since.  Every  once  in  awhile  we  will 
start  pumping  from  the  lower  level,  to  keep  it  cleaned  out, 
and  it  always  comes  up  muddy  and  yellow. 


V. 

TURNTABLES:   DESIGN,  LENGTH  AND  POWER 

FOR  OPERATING. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

The  committee  appointed  to  report  to  the  Association  on  Subject 
No.  5,  begs  leave  to  submit  the  following: 

Early  in  the  season  the  following  circular  was  sent  to  members 
of  the  Association : 

"  The  undersigned  committee  has  been  appointed  to  report  to  the 
Association  on  the  subject  of  turntables.  Kindly  cooperate  with  the 
committee  by  sending  to  the  Chairman  any  information  that  you 
may  have  on  this  important  subject. 

"The  items  below  are  noted  merely  as  a  general  guide  and 
we  would  urge  that  the  information  be  given  in  as  full  and  complete 
a  manner  as  possible. 

"  TURNTABLES. 

"  I.  Proper  length,  allowing  for  probable  future  increase  in  length 
of  locomotives. 

2.  Plate  girder  tables,  and  cost. 

3.  Cast  iron  tables,  and  cost. 

4.  Gallows  frame  tables,  and  cost. 

5.  Other  designs,  and  cost. 

6.  Foundation,  circle  wall,  paving  if  any  and  pit  drainage. 

7.  Power  for  operation;  electricity,  air  and  other  power. 

"  Blue  prints  of  standard  plans  will  be  very  acceptable ;  if  costs 
are  given,  it  is  requested  that  the  amounts  be  divided  as  to  material 
and  labor  as  far  as  possible." 

We  are  pleased  to  state  that  a  very  prompt  response  was  made  by 
most  of  the  members  and  a  number  of  these  replies  are  submitted 
as  forming  the  principal  part  of  the  report.  A  number  of  blue 
prints  covering  designs  of  tables,  foundations,  circle  walls,  etc, 
have  been  received,  but  they  will  not  all  be  included  in  the  report; 
some  of  the  designs  which  seem  to  embody  especially  modern 
practice  will  appear  in  the  illustrations. 

The  days  of  cast  iron  and  gallows  frame  turntables  are  nearly 
past.  There  remain  plate  girder  tables  of  both  deck  and  thrciugh 
types.  One  member  reports  the  use  of  a  hinged  type  of  Pratt 
design,  the  girders  being  hinged  at  center  so  that  ends  of 
table  take  their  share  of  the  load.  This  table  is  turned  by  means  of 
a  45  H.  P.  electric  motor. 

l5iffcrent  designs  of  center  foundations  and  circle  walls  are 
illustrated  and  described  in  the  attached  letters. 
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Statements  and  estimates  of  cost  of  complete  installations  of 
various  sizes  and  types  of  tables  will  be  found  in  the  correspondence. 

There  are  many  points  of  interest  regarding  fastenings  for  both 
circle  rails  and  track  rails  on  coping  walls  which  have  been  brought 
out  in  these  replies  from  members.  The  committee  hopes  that  a 
full  discussion  will  be  brought  out  on  all  these  points.  One  detail 
which  seems  important,  but  which  has  been  mentioned  by  but  few 
members,  is  that  of  a  recess  in  the  circle  wall  for  examination  of  the 
outside  of  truck  wheels;  one  plan  covering  this  detail  is  shown  in 
our  illustrations.  It  is  a  comparatively  simple  matter  to  provide 
such  a  recess  and  the  opportunitv  to  make  examination  of  wheels 
is  certainly  a  great  convenience  for  making  inspection  and  repairs. 

Three  kinds  of  power  arc  in  common  use  for  operating  turn- 
tables, namely,  air,  electricity  and  gasoline.  Each  has  its  advocates, 
and  the  different  elements  of  loadmg  on  table,  climatic  conditions, 
frequency  of  turning,  etc.,  all  enter  into  the  choice  of  any  particular 
one. 

The  matter  of  cost  of  tables,  including  installation,  operating 
devices,  etc.,  has  been  reported  on  in  many  instances  in  great  de- 
tail as  a  careful  perusal  of  the  letters  from  the  members  will  show. 


APPENDIX. 

/.  P.  Canty,  Boston  &  Maine  R.  R.: 

Anticipating  the  probable  length  of  a  turntable  required  for 
future  locomotive  service,  is  rather  an  uncertain  problem  just  at 
this  period.  However,  it  is  the  opinion  of  many  that,  on  the  division 
where  1  am  located,  the  lately  purchased  steam  locomotives  have 
apparently  reached  their  economical  limits  in  both  length  and  weight 
provided  the  class  of  traffic  remains  similar  to  that  which  is  now 
being  handled 

The  largest  engines  on  our  division  are  turned  easily  on  turn- 
tables 70  feet  long.  This  is  now  our  standard  length,  and  as  far 
as  we  are  able  to  predict,  will  answer  for  future  requirements. 

Although  we  have  in  use  many  turntables  of  different  leng^s  and 
patterns,  installed  during  the  past  thirty  years,  it  seems  that  a 
report  covering  their  design  and  cost  would  not  be  of  any  material 
benefit  at  the  present  time,  excepting  possibly  from  a  historical 
standpoint,  therefore,  we  will  confine  ourselves  to  a  report  on  the 
latest  pattern  installed,  thLt  is  the  70-foot  table  above  mentioned. 

The  steel  work  in  these  tables  cost  approximately  $2,500  on  board 
cars  delivered  to  our  road  by  the  contracting  bridge  company.  It 
is  perhaps  needless  for  me  to  dilate  on  the  details  of  the  construction 
of  the  steel  work,  as  there  is  nothing  unusual  about  the  design, 
being  made  similar  to  those  used  by  many  other  roads,  that  is,  the 
customary  deck  plate  girder  pattern.  However,  I  will  mention  that 
we  specify  that  four  cast  steel  end  wheels  shall  be  furnished  on 
eaoh  end  of  table  and  the  center  pivot  bearing  shall  be  of  the  disc 
pattern;  meaning  that  the  table  turns  on  a  composition  disc  on  top 
of  the  center  cast  steel  pivot  casting,  instead  of  on  tlie  familiar 
roller  bearing. 

Our  turntable  cornier  loundations  have,  of  late,  been  made  of 
concrete,  being  ten  feet  by  ten  feet  on  bottom  and  bearing  on  piles 
when  there  is  doubt  about  the  earth  being  sufficiently  solid  to  carry 
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ihe  maximum  load  on  this  area  without  settling.  The  bottom  course 
of  concrete  is  generally  two  feet  in  depth.  The  foundation  is  then 
stepped  to  seven  and  one  half  feet  square  by  two  feet  thick,  and  a 
granite  cap  five  feet  square  by  two  feet  in  depth  is  placed  on  top 
to  receive  the  cast  steel  center  pedestal. 

There  are  three  hundred  •  and  thirty  cubic  yards  of  masonry 
in  our  70-foot  turntable  pits.  The  whole  outfit,  including  turning 
motor,  costs  us  between  $6,000  and  $7,000.  Figures  vary  for 
diflFerent  locations,  depending  upon  whether  or  not  we  are  obliged 
to  drive  piles,  provide  expensive  drainage,  etc 

Practically  all  of  these  new  outfits  have  been  put  in  where  older 
and  smaller  tables  were  installed  and  as  the  older  tables  were  kept 
in  service  just  as  long  as  possible  so  as  to  avoid  delays  to  engines, 
our  work  has  always  been  made  more  expensive  than  if  new  tables 
were  constructed  where  we  would  not  be  handicapped  by  keeping 
the  old  table  in  use. 

We  use  gasoline  power  turning  device. 

The  floors  of  the  turntable  pits  are  covered  with  a  coal-tar  con- 
crete paving,  about  two  and  one-half  inches  thick,  somewhat  similar 
to  that  which  is  used  extensively  in  small  cities  and  towns  in  New 
England  for  sidewalk  surfaces.  This  gives  a  fairly  hard  and  elastic 
surface,  and  does  not  crack  when  soil  underneath  heaves  with  frost. 
It  is  comparatively  smooth,  so  that  it  is  easily  kept  clean  and  snow 
may  be  removed  from  pit  without  much  trouble.  The  cost  is  about 
fifty  cents  per  square  yard. 


H.  A,  Horning,  Michigan  Central  R,  R.: 

For  your  report,  if  you  care  to  use  them,  I  will  state  my  views  in 
the  matter  pertaining  particularly  to  service  such  as  we  have. 

I  prefer  a  deck  steel-plate  table,  if  the  conditions  are  favorable  for 
drainage,  if  not,  a  half-through  table  should  be  substituted.  We 
arc  using  tables  of  this  kind  85  feet  in  length,  but  90  feet  would  be 
better. 

Great  care  must  be  taken  relative  to  the  depth  of  girder  to  pre- 
vent deflection,  which  is  very  detrimental  to  operation.  The  full 
load  should  be  carried  on  the  center,  and  conical  rollers  should  be 
used  instead  of  discs.  The  end  bearings  of  table  should  have  rollers 
instead  of  sliding  plates.  Center  foundation  should  rest  on  natural 
rock,  or  piling,  capped  with  suitable  concrete  block.  Coping  wall 
should  be  concrete  on  a  suitable  foundation,  and  capped  with  timber 
instead  of  curved  rail.  Pit  should  have  cement  floor  and  properly 
drained. 

If  possible  electrical  turning  device  should  be  supplied.  If 
electricity  cannot  be  had,  gasoline  is  the  next  best  method. 
Electric  current  for  operating;  turntable  should  be  brought  in  beneath 
the  table,  and  the  table  should  be  well  lighted. 

In  this  territory  we  do  not  find  it  necessary  to  cover  the  pit. 
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A,  H.  Beard,  Philadelphia  &  Reading  Ry.: 

As  requested  I  herewith  enclose  two  blue  prints  of  turntables 
used  by  the  P.  &  R.  Ry  Co.,  one  65-foot  table  and  one  standard  75- 
foot  table. 

The  cost  of  a  plate  girder  standard  75-foot  table  in  place  ready  for 
the  track  rails  is  $7,785.00,  as  follows:* 

Masonry,    $2,500.00 

Miscellaneous,  500.00 

Table,    4»785oo 

$7,785.00 

A  65-foot  plate  girder  table  has  been  in  service  at  the  roundhouse 
at  Reading  since  1897.  This  was  manufactured  by  the  Pottstown 
Bridge  Company.  Engines  of  all  classes  are  turned  on  this  table, 
the  number  turned  every  24  hours  (although  the  table  is  short  for 
some  engines)  is  75  to  80.  The  cost  of  this  table  in  place  was 
$5,825.00. 

This  table  at  present  is  operated  by  an  8  horse  power  gasoline 
engine,  manufactured  by  the  Williamsport  Gasoline  Engine 
Company,  the  cost  of  same  in  place  was  a  fraction  over  $1,000,  and 
costs  for  operating  about  $165  per  month,  this  includes  labor,  oil, 
gasoline  and  repairs.  We  are  now  arranging  to  install  an  electric 
motor  on  the  same  table  to  replace  the  gasoline  engine. 

The  turntable  referred  to  is  in  the  roundhouse  and  the  space  will 
not  admit  a  75-foot  table. 


F.  E,  Schall,  Lehigh  Valley  R,  R.  : 

1.  Eighty  feet  long. 

2.  Deck  plate  girders  5  feet  6%  inches  deep  at  center  and  2  feet  8^ 
inches  at  ends,  spaced  6  feet  center  to  center,  conical  wheel  center 
bearines  with  live  ring,  built  for  a  moving  load  of  Cooper's  E  50 
engines  or  4,500  lbs.  per  lineal  foot  of  table.  Cpst  about  $3,200  de- 
livered f.  o.  b.  cars  within  200  miles  of  bridge  shop. 

3.  Cast  iron  turntables  are  out  of  date  and  not  satisfactory  for 
present  loading. 

4.  Have  no  experience  with  gallows  frame  tables. 

5.  There  are  in  use  through  plate  girder  turntables  with  steel 
floor  system  but  we  have  none  on  our  line,  and  therefore  ^nnot  give 

Cobt. 

6.  The  center  foundations  and  circular  rim  walls  are  generally  of 
concrete,  the  circular  rail  resting  on  short  sawed  ties.  The  top  of 
rim  is  covered  by  a  white  oak  timber  coping  to  act  as  a  cushion  with 
rail  tie-plated.  The  pit  is  paved  with  concrete  about  6  inches  thick, 
and  provided  with  drainage.  For  outlying  districts,  and  tables  not 
used  extensively,  the  rim  wall  is  at  times  omitted,  using  only  a 
segmental  wall  at  entrance  and  run-oflf  of  table,  using  ballast  und^r 
the  ties  of  circular  rail. 
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7.  For  operation  we  have  in  use  electric  motors,  gasoline  engine 
motors  and  air  motors;  all  are  giving  satisfaction.  When  electric 
power  is  at  hand,  it  is  the  most  suitable  power  to  use ;  when  electric 
current  must  be  purchased  from  other  parties  or  when  none  is 
available,  gasoline  engine  motors  oi  from  8  to  10  horse  power  will 
prove  very  satisfactory.  The  air  motor  will  also  prove  efficient 
if  properly  installed  and  arranged  to  take  proper  adhesion  on  cir- 
cular rail,  obtaining  a  sufficient  supply  of  air.  from  locomotives  to 
be  turned,  unless  the  air  can  be  taken  from  a  compressor  near  by. 
The  air  motor  will  not  turn  as  many  engines  in  a  given  time  as 
cither  of  the  other  two  kinds,  because  of  the  time  required  in  making 
couplings,  but  for  outlying  districts  it  is  the  best  motor  attachment 
available  at  this  time,  'ihe  cost  of  installing  one  of  the  motors 
ranges  from  $900  to  $1,200. 

Moses  Burpee,  Bangor  &  Aroostook  R.  R.: 

1.  I  would  think  that  70  ft.  length  of  turntable  would  be  necessary 
for  heavy  locomotives  for  general  use.  Sometimes  such  length  is 
necessary  for  cars,  but  usually  it  is  not  the  length  of  wheel  base 
which  determines  the  length  of  turntable  so  much  as  their  position 
in  balancing  on  the  table. 

2.  In  one  case  a  70rft.  turntable  installed,  including  masonry  of 
foundation  and  ring,  as  well  as  drainage  cost  about  $4,500. 

3.  4  and  5.    Do  not  use. 

6.  Usually  find  drainage  of  turntable  necessary,  and  provide  for 
it  in  all  of  our  plans. 

7.  Do  not  as  yet  use  any  kind  of  power  for   operating. 

A,  A,  Wolf,  Chicago,  Milwaukee  &  St  Paul  Ry.: 

1.  We  use  85-foot  turntables  on  mountain  division  where  the 
heaviest  power  is  used,  and  75-foot  tables  on  other  main  line 
divisions. 

2.  We  have  three  types  of  the  plate  girder  tables,  which  we 
distinguish  as  through,  semi-through  and  deck.  The  reason  for 
these  various  designs  is  occasioned  by  the  difficulty  in  many  places 
of  getting  drainage  from  the  pit  to  a  sufficient  depth  to  accommodate 
a  deck  table.  These  plate  girder  tables  cost  from  $6,000  to  $8,500, 
varying  somewhat  with  local  conditions,  pertaining  to  the  nature 
of  foundations,  etc  The  labor  amounts  to  from  35  to  40  per 
cent  of  the  total  cost. 

3.  We  have  none  of  this  kind. 

4.  None. 

5.  None. 

6.  For  plate  girder  tables,  we  use  a  concrete  center  pier,  circle 
wall  and  circle  rail  foundation ;  the  circle  wall  and  foundation  for 
circle  rail  being  of  monolithic  construction.  Piles  are  always  used 
under  center  foundation,  except  at  places  where  solid  ledge  rock 
is  found.  Piling  is  used  under  circle  wall  except  where  rock 
or  other  firm  soil  is  found.  We  do  not  make  it  a  practice  to 
pave  the  pits.  Drainage  is  provided  by  means  of  connection  to 
roundhouse  sewer  or  to  low  adjacent  gfround,  according  to  local 
conditions. 

7.  We  use  gasoline  and  electric  motors,  only  for  power.     The 
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electric  motor,  in  our  estimation,  furnishes  the  ideal  power  for 
turntable  operation  where  it  can  be  procured  without  excessive 
cost.  At  severa^f  our  division  points  we  have  our  own  generators 
and  consequendp  the  current  required  for  operating  turntable 
costs  but  very  little. 

/.  O.  Walker,  Nashville,  Chattanooga  &  St  Louis  Ry.: 

1.  Our  standard  length  is  70  feet. 

2.  Plate  girder  tables  cost  with  ties,  latches,  etc,  in  place  $3,200. 
Masonry  and  foundations  $2,000.  The  cost  of  the  masonry  is 
extremely  variable  however. 

3.  Our  cast  iron  tables  with  Greenleaf  centers  are  very  old  and 
I  do  not  think  the  cost  could  be  secured. 

4.  We  have  only  one  gallows  frame  turntable  in  use.  This  was 
purchased  some  eighteen  years  ago  during  the  construction  of  one 
of  the  branch  lines  and  has  been  moved  four  times  and  rebuilt 
twice;  original  cost  unknown.  It  is  an  exceedingly  unsatisfactory 
table. 

5.  The  three  designs  mentioned  above  are  all  that  we  have  in 
use.  We  are  doing  away  with  turntables  wherever  we  can,  substi- 
tuting "  Y*s  "  in  place  of  them,  even  when  the  cost  of  right  of  way 
is  considerable. 

6.  Foundations   depend   upon   local    conditions. 

7.  We  have  no  power  operated  turntables  on  our  road,  al- 
though we  have  arranged  openings  for  air  connections  to  motors  if 
we  decide  to  use  them. 

W.  T.  Main,  Chicago  &  North  Western  Ry.: 

1.  Turntables  newly  installed  in  the  future  should  be  80  feet 
in   length. 

2.  70- foot  King  Bridge  Co.,  deck  plate  girder  turntable  installed 
at  Chicago  Ave.,  in  1907  cost  as  follows: 

Material, $2,570.46 

Labor,    2,2iS2.oo 

Total,    $4,832.46 

This  table  replaced  an  old  60-foot  deck  plate  girder  and  was 
installed  under  continuous  traffic  except  for  two  days  while  new 
concrete  center  pier  was  allowed  to  set.  Over  400  engines  were 
turned  every  24  hours  on  old  table  during  construction  of  new 
circle  wall  which  will  give  some  idea  of  conditions  under  which 
work  was  done  and  reason  for  high  cost.  Table  is  operated  by 
10  h.  p.  electric  motor  which  was  used  on  an  old  table  but  furnished 
with  new  frame.  Our  70-ft.  King  Bridge  Co.,  deck  plate  girder  turn- 
table installed  in  1907  cost  as  follows: 

Material $2,890.00 

Labor.    . . , 2,490.00 

Total,  $5,380.00 

This  table  replaced  an  old  60-foot  Lassig  plate  girder  and  was 
installed  under  traffic  in  same  manner  as  the  old  one  mentioned. 
About  $500  of  the  cost  was  due  to  renewal  of  radial  tracks.  The 
circle  wall  was  built  of  concrete  and  the  center  pier  of  concrete. 


142 


COMMITTEE  REPORT 


reinforced  with  scrap  rails  in  order  to  spread  the  load  over  old 
masonry  foundation.  The  table  is  operated  by  lo  h.  p.  Pilling  air 
motor  and  has  six  reservoirs  under  runways,  the  air  being  furnished 
by  a  compressor.  ♦ 

3.  Sixty-foot  Stroebel  deck  plate  girder  table  installed  at  Chi- 
cago Ave.,  in  1899  on  old  masonry  wall  and  new  center  pier  cost 
$2,520.  Sixty-foot  Greenleaf  cast  iron  table  installed  at  Mil- 
waukee, 1899,  including  new  center  pier,  cost  $3,100;  the  table  alone 
xost  $1,160. 

4.  A  50-foot  gallows  frame  turntable  installed  at  Evanston  in 
1896  with  timber  circle  wall  and  center  pier  cost  $983. 

5.  Do  not  use  other  kinds. 

6.  Circle  walls  should  preferably  be  built  of  concrete  except  when 
table  is  renewed  under  traffic,  where  rubble  masonry  can  be  used 
to  better  advantage  while  working  in  cramped  space.  Center 
pier  may  require  pile  foundation  unless  subsoil  is  good  where 
a  spread  foundation  of  concrete  or  masonry  12-feet  square  will 
serve.  The  advantage  of  paving  in  pit  will,  hardly  justify  the  ad- 
ditional expense  though  it  is  easier  to  keep  pit  clean  when  paved 
and  it  helps  the  drainage.  The  best  drainage  possible  should  always 
be  secured.  Circle  walls  should  have  an  offset  at  one  point  to  al- 
low of  examination  and  repairs  to  end  rollers  and  boxes,  par- 
ticularly where  table  has  rollers  between  girders.  Masonry  circle 
rail  seat  should  be  extended  at  two  points,  diametrically  opposite, 
to  afford  support  for  jacks  for  raising  table  and  examining  center. 
This  saves  placing  cribbing  on  soft  ground  when  using  jacks  and 
renders  the  operation  much  safer. 

7.  Would  recommend  the  use  of  electric  motor  for  operating 
table  wherever  possible  and  where  service  demands  the  quick 
handling  of  engines;  second  choice,  gasoline  engine;  third  choice 
air  motor.  fhe  latter  gives  excellent  service,  where  there  is 
plenty  of  time  for  handling  engines  and  where  there  is  a  sufficient 
supply  of  compressed  air  which  can  be  piped  to  reservoirs,  but 
it  is  slow  in  operation  where  engine  to  be  turned  must  supply  the 
air. 

B.  J.  Swcatt,  Contractor,  Boone,  Iowa: 

1.  For  western  railways  using  the  larger  tjrpe  of  locomotives, 
I  do  not  consider  that  the  length  of  table  should  be  less  than  75 
feet,  and  80  feet  would  be  preferable,  where  the  tendency  is  to 
an  increase  in  the  length  of  locomotives  and  tenders. 

2.  In  my  opinion  plate  girder  tables  are  the  best  for  general 
use,  the  deck  type  being  the  most  satisfactory  and  also  the  most 
economical  where  drainage  of  the  pit  is  practical.  The  cost  will 
of  course,  depend  on  market  value  of  iron,  but  will  compare  very 
favorably  with  any  other  type  of  table. 

3.  My  experience  with  cast  iron  tables  convinces  me  that  they 
should  never  be  used,  except  for  lengths .  under  60  feet  and  then 
only  where  the  traffic  is  very  light.  All  of  the  cast  iron  tables 
with  which  I  have  had  anything  to  do  had  to  be  reinforced  with 
heavy  iron  truss  rods  and  even  when  so  strengthened  they  were 
very  unsatisfactory.  I  have  no  data  on  the  cost  of  this  type 
of  table. 

4.  Gallows  frame  tables  are,  or  at  least  they  should  be,  relegated 
to  the  scrap  heap  by  any  railway  that  can  afford  an  iron  table. 
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5.  No  experience  with  other  designs. 

6.  The  foundation  for  a  table  is  in  my  opinion  very  important; 
piles  should  be  driven  in  all  cases  where  solid  rock,  hard  day  or 
cemented  gravd  is  not  found.  The  piles  for  center  foundation 
should  be  spaced  not  more  than  z'^  inches  apart  and  the  number 
of  piles  should  not  be  less  than  20.  Concrete  is  about  the  best, 
and  at  the  same  time  the  cheapest  material  that  can  be  found 
on  which  to  rest  the  center  casting.  The  depth  of  this  should 
be  not  less  than  four  feet  below  the  surface  of  the  ground  in  the 
pit  The  circle  wall  should  have  a  good  pile  foundation,  made 
of  concrete,  stone  or  vitrified  brick;  extendmg  at  least  four  feet 
below  the  surface  of  the  pit.  Turntable  pits  should  always  be 
paved,  either  with  brick  or  an  equal  thickness  of  concrete. 

Pit  drainage  is  very  important;  the  size  of  the  drain  should 
be  not  less  than  6  inches  in  diameter  and  it  should  have  a  fall  of 
not  less  than  2  inches  in  100  feet.  The  inlet  should  be  at  a  depth 
of  one  foot  below  the  lowest  part  of  the  pit  and  should  be  pro- 
vided with  a  good  cast  iron  grating. 

In  countries  where  there  is  liability  of  snow  storms,  it  is 
economical  to  provide  a  cover  for  the  entire  pit;  unless  this  is 
done  the  cost  of  operation  will  be  excessive  and  the  delays  in 
turning  the  power  will  be  many.  This  covering  can  be  made  in 
sections  of  one  inch  boards  and  supported  on  a  light  frame  work 
of  timber  or  iron  in  such  a  manner  as  to  be  easily  removed  when 
not  required. 

7.  Where  electric  power  can  be  obtained  at  a  reasonable  rate, 
an  electric  motor  should  be  used  as  it  is  not  necessary  to  have  an 
experienced  man  to  run  it  and  the  cost  of  operating  will  be  ver>' 
small  as  compared  with  the  loss,  of  time  of  roundhouse  men,  extra 
hdp  and  the  saving  of  time  in  turning. 

A.  O.  Cunningham,  Wabash  R.  R.: 

1.  Not  less  than  75  feet 

2.  Deck  tables  of  this  length  cost  $2,600. 

3.  and  4.  These  styles  of  tables  are  out  of  date  and  should 
not  be  considered. 

5.  Do  not  know  of  any  other  designs. 

6.  Foundation  of  circular  wall  and  paving  should  always  be  of 
concrete;  pit  should  be  well  drained;  the  cost  of  this  for  75-foot 
deck  table  would  be  $3,700. 

7.  Electricity  is  the  ideal  power  for  operating  a  table.  If  this 
cannot  be  obtained  a  gasoline  engine  may  be  employed  of  about 
6  h.  p.  The  cost  of  the  electrical  equipment  would  be  $1,150,  and 
for  the  gasoline  engine  equipment  $1,000. 

A.  Montsheimer,  Chicago,  Lake  Shore  &  Eastern  Ry.: 

There  is  no  wood  coping  on  the  circle  wall  and  no  ties  for  the 
circle  rail  on  a  70-foot  table  recently  installed  at  Gary.  Ind.,  which 
we  consider  sufficient  for  all  future  requirements.  We  used  150 
lb.  rail  for  the  circle.  The  table  is  of  Pratt  design,  the  girders 
being  hinged  at  the  center  so  that  the  ends  of  the  table  take  their 
share  of  the  load.  The  table  is  turned  by  means  of  a  45  h.  p 
electric  motor. 
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fV.  H,  Moore,  New  York,  New  Haven  &  Hartford  R.  R,: 

1.  The  standard  length  for  turntables  on  our  road  is  75  feet, 
but  we  build  some  tables  80  feet  long. 

2.  The  approximate  average  cost  for  a  7S-foot  deck  plate  girder 
turntable  is  about  $3,500,  and  for  a  half  through  plate  girder  turn- 
table about  $5,750. 

3.  We  do  not  use  cast  iron  tables. 

4.  We  do  not  now  build  any  gallows  frame  tables  except  in  rare 
instances   for  temporary  use. 

5.  We  use  no  designs  except  the  plate  girder  type. 

6.  The  cost  of  foundation  of  the  circular  wall,  etc.,  varies  so 
much,  depending  on  the  nature  of  the  ground,  that  it  would  be 
hardly  proper  to  name  any  average.  I  may  say,  however,  that  for 
a  concrete  pit  with  granolithic  floor  and  granite  center  stone,  in 
a  location  where  there  was  good  firm  sand  requiring  no  piles  and 
where  drainage  could  be  cheaply  taken  care  of,  the  total  cost 
is  about  $3,800. 

7.  For  power  operation  we  use  mostly  gasoline  motors;  some  air 
motors,  and  electric  motors  where  current  can  be  conveniently 
obtained.    The  cost  of  power  installation  averages  about  $1,000. 

G.  Aldrich,  New  York,  New  Haven  &  Hartford  R.  R.: 

1.  For  the  requirements  of  modern  engines,  75-foot  minimum; 
80-foot  recommended. 

2.  (a)  75-foot  deck  plate  girder,  erected  complete  $3,600,  base 
of  rail  on  table  to  top  of  center  pier,  6  feet  4  inches;  base  of  rail 
on  table  to  top  of  circular  rail,  4  feet  8  inches. 

(b)  75-foot  through  plate  gfirder,  cost  with  floor  erected 
complete,  $5,750.  Base  of  rail  on  table  to  top  of  center  pier,  3  feet 
II  inches;  base  of  rail  to  top  of  circular  rail,  2  feet  9  inches. 

3.  Have  not  built  anv  cast  iron  tables  in  the  last  20  years. 

4.  Gallows  frame  tables  built  only  for  temporary  use.  Have  no 
data  as  to  cost 

5.  The  only  designs  we  use  are  the  plate  girder  tables. 

6.  The  foundation,  circular  wall  and  center  pier  are  constructed 
of  concrete;  the  pit  is  usually  paved  with  granolithic  pavement. 
The  cost  varies  in  accordance  with  local  conditions,  ranging  from 
$2,500  to  $4,000. 

7.  For  power  we  use : 

(a)  Air  supplied  by  the  engine  being  turned. 

(b)  Air  supplied  from  compressors  in  adjacent  shops. 

(c)  Gasoline  engines. 

(d)  Electric  motors. 

Electric  motors  preferred  where  current  is  available;  air  motors, 
supplied  by  compressors,  second,  and  gasoline  motors  third  choice, 
ine  cost  of  power  installation  varies  from  $900  to  $1,200. 

C  F.  Loweth,  Chicago,  Milwaukee  &  St.  Paul  Ry.: 

Your  inquiries  are  so  general  that  they  are  difficult  to  answer. 
The  proper  length  of  table  will  depend  on  the  character  of  the 
road;  the  grades,  traffic  conditions  and  the  like  will  influence  in 
the  size  of  locomotives.  For  instance :  on  our  Pacific  Coast  exten- 
sion, west  of  the  central  portion  of  Montana,  we  are  using  85-foot 
tables,  figuring  that  these   will   be  of  sufficient  length  to   accom- 
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modate  the  mallet  type  locomotives,  should  we  ever  have  occasion 
to  use  them  on  the  several  mountain  divisions. 

Between  central  Montana  and  the  Missouri  River  we  are  using 
8o-foot  tables,  and  the  new  ones  on  the  old  lines  of  our  road  are 
75-foot 

The  cost  of  tables  you  will  readily  appreciate  will  depend  a 
great  deal  on  the  design  and  capacities  for  which  they  are  designed, 
and  especially  on  the  centers,  where  there  is  perhaps  more  than 
the  usual  variation  in  desien  and  strength,  and  consequently  cost. 

N.  F.  Hehners,  Northern  Pacific  Ry.: 

1.  The  Northern  Pacific  Ry.  is  installing  80  and  85-foot  tables. 
I  do  not  anticipate  any  power  in  the  future  which  will  call  for  the 
use  of  a  larger  table. 

2.  An  8o-foot  through  table,  without  the  circle  rail,  and  weigh- 
ing 1 14^55  lbs.  cost  in  place  $4,600.  Such  a  table  was  installed 
at  Staples,  Minn.,  with  concrete  circle  wall  and  center  foundation. 
The  masonry  was  done  by  contract,  and  the  installation  of  the 
table  by  the  company  at  an  expense  of  $3.92  per  ton.  The  framing 
of  ties  and  other  timber  cost  $4.05  per  thousand  feet. 

The  cost  was  as  follows: 


• 


Labor  Material 

Turntable,    : : $  21 1.44  $4,198.52 

False  work,    12.93 

Timber,  ties,  planking,  etc.,  35.23  77-49 

Painting,   27.49  44.78 

$   274.16  $4,333.72 

Total  cost  (not  including  masonry),  $4,607.88. 

In  1908  an  80-foot  table  of  the  same  type  was  installed  at  Min- 
neapolis replacing  one  64  feet  in  length.  The  foundation  work 
was  done  under  traffic,  and  the  change  of  tables  was  done  with 
a  total  interruption  of  15  hours;  itemized  statement  follows: 

Labor  Material 

Excavation,    $  463-94 

Gravel,    92.14 

Concrete  work 408.28           $  651.52 

Forms,    21.76                I34-I9 

Circle   rail,    38.74 

Table  proper,    36136             4»040-95 

False  work  for  curbing 66.36 

Removal  of  old  brick  curbing,   104.42 

Geaning  girders,   37-98 

Painting,     23.76                  21.04 

Ties  and  coping 79-7 '                 188.89 

Engineering,    14.66 

$1,632.09  $5»"7-6i 

Total  cost.  $6,749.70. 

3.  We  have  no  cast  iron  tables. 

4.  We  do  not  use  gallows  frame  tables. 

5.  We  have  no  other  designs. 


TURNTABLES  149 

6.  I  consider  that  ordinary  conditions  do  not  require  the  necessity 
of  paving  for  the  pit,  but  good  drainage  is  essential  in  most  cases. 

7.  For  power  we  are  using  electricity  and  compressed  air,  while 
some  of  the  80  and  8s-foot  tables  are  being  turned  by  hand. 

Air  motor  in  use  at  Jamestown,  N.  D.,  cost  at  St.  Paul,  $450; 
installation  $19^1 ;  total,  $469.81. 

Electric  tractor  furnished  by  Nichols  and  Bro.,  cost,  $1,104.37; 
installation,  $115.86;  total,  $1,220.23. 

IV.  r.  Powell,  Colorado  &  Southern  Ry.: 

1.  The  up-to-date  table  should  be  80  feet  long,  with  a  capacity 
for  turning  200-ton  engines. 

2.  We  installed  recently  an  80-foot,  200  ton  through-plate  girder 
table  which  cost  as  follows: 

Table  f.  o.  b.,  Denver,  including  circle  rails,  $3,700.00 

Material   for  concrete  foundations  and  walls,    1,090.00 

Latwr,    1,600.00 

Total  cost,  $6,390.00 

This  table  replaced  a  66-foot  table  and  we  were  compelled  to 
excavate  and  put  in  the  curbing  under  42  tracks  and  keep  them  safe 
while  in  use.  We  drove  24  piles  for  center  foundation  and  capped 
it  with  a  block  of  concrete  12  feet  square  and  4  feet  thick;  a 
deck  table  of  this  length  and  capacity  would  cost  about  $i5oo  less. 

3.  We  have  some  cast  iron  tables,  but  have  no  records  of  cost. 

4.  None. 

5.  None. 

6.  We  use  concrete  entirely  for  masonry;  rails  are  fastened  with 
bolts  and  cast  clips,  the  bolts  being  set  in  the  concrete;  no  paving; 
drained  when  necessary. 

7.  We  use  air  power  with  a  two  cylinder  motor. 

/.  S.  Browne,  New  York,  New  Haven  &  Hartford  /?.  /?.: 

We  have  recently  installed  an  80-foot  table  at  Providence.  The 
center  pier  is  of  concrete,  reinforced  with  steel  rails,  on  account 
of  the  irregularity  of  the  supporting  material,  as  it  was  feared  that 
the  concrete  might  be  fractured  by  the  load  if  laid  without  re- 
inforcement. The  outer  wall  of  the  pit  and  the  paving  are  also 
of  concrete. 

While  an  accurate  record  was  not  kept  of  the  cost  it  was  ap- 
proximately as  follows: 

80-foot  steel  table  delivered  at  Providence, $3,400.00 

Pladng  coping  and  circular  rail  and  moving  table  into  pit,     800.00 

Concrete  in  outer  wall  and  center,  including  forms,   2,800.00 

Excavation,  including  disposal  of  material,   1.500.00 

Pa V  i  ng,    300.00 

Drain  pipe  to  connect  with  sewer 200.00 

I  oial,     $9,000.00 

The  work  was  done  by  the  company's  force,  and  the  high  cost 
of  excavation  was  due  to  the  fact  that  a  portion  of  the  work  was 
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done  in  freezing  weather,  and  it  was  necessary  to  handle  the  mh, 
terial  more  than  once  before  its  final  disposal  by  work  trains. 

The  table  has  not  been  equipped  with  power,  but  a  gasoline 
engine  will  probably  be  attached  later. 

The  company's  standard  main  line  turntable  is  75  feet  long,  but 
80  feet  is  considered  better  at  points  where  the  largest  type 
engines  are  turned,  to  permit  of  properly  balancing  them. 

Deck  plate  girder  tables  arc  used  where  sufficient  depth  is 
available  without  excessive  cost,  but  where  this  is  not  feasible, 
half  through  plate  girder  tables  are  used. 

The  superstructure  of  deck  tables  is  about  30  per  cent  cheaper 
than  that  of  half  through  tables,  but  this  saving  is  balanced  by 
the  greater  cost  of  the  pit,  so  that  under  ordinary  conditions  the 
total  cost  of  these  two  types  is  about  equal. 

Gasoline  motors  are  generally  used  for  power,  although  electric 
motors  may  be  used  to  considerable  extent  in  the  future. 

/.  N.  Penwell,  Lake  Erie  &  Western  R.  R,: 

On  our  main  line,  we  are  taking  out  62-foot  tables  and  repla- 
cing with  80-foot  tables,  using  the  old  ones  on  the  branch  lines. 
We  have  two  of  the  old  cast  iron  tables,  50  feet  in  length  which 
have  been  in  use  20  years,  one  of  which  is  in  perfect  condition 
and  the  other  about  worn  out.  We  have  only  one  of  the  old  style 
gallows  frame  tables,  but  it  is  out  of  date  and  will  be  replaced 
with  a  more  modern  structure  within  two  years.  For  the  founda- 
tion and  circle  walls  we  are  using  concrete.  If  foundation  is  not 
absolutely  reliable,  we  drive  piles.  Drainage  is  important  and 
the  very  best  should  be  provided.  Our  tables  are  all  operated  by 
hand,  except  one  which  we  are  now  operating  with  air.  Would 
recommend  electricity  wherever  it  can  be  had.  In  erecting  new 
tables  we  make  provision  for  air  pipes  in  the  foundation,  so  that 
we  can  use  air  in  the  future  if  we  desire. 

W.  F.  Strouse,  Asst.  Engr.  Baltimore  &  Ohio  R.  R.: 

1.  In  1907  I  installed  three  Baltimore  &  Ohio  R.  R.  standard  80- 
ft.  plate  girder  turntables  at  Washington,  D.  C,  in  connection  with 
the  terminal  improvements  at  that  point.  When  the  above  standard 
was  adopted  this  length  was  required  to  accommodate  locomotives 
of  the  Pacific  type,  which  were  at  that  time  being  introduced  into 
general  use.  These  locomotives  weighed  about  230,000  pounds,  the 
tender  about  150,000  pounds,  making  a  total  weight  of  about  380,- 
000  pounds,  and  an  over-all  length  of  75  feet.  With  this  margin  no 
difficulty  was  experienced  in  shifting  the  locomotives  to  properly 
balance,  thus  carrying  the  greater  portion  of  the  load  on  the  center 
instead  of  on  the  circular  rail. 

Since  that  time,  however,  the  Mallet  articulated  type  of  compound 
locomotive  has  been  introduced  on  a  number  of  roads.  It  was  first 
intended  for  use  in  helper  service  only,  but  now  is  likely  to  extend 
to  road  and  freight  service.  The  Mallet  type  in  service  on  the  B. 
&  O.  R.  R.  has  an  extreme  length  of  about  80  feet.  The  locomotive 
in  working  order  weighs  335,000  pounds,  the  tender  150,000  pounds, 
or  a  total  weight  of  engine  and  tender  of  485,000  pounds.  The 
Southern  Pacific  Co.  is  said  to  have  a  Mallet  type  locomotive  weigh- 
ing 425,900  pounds,  with  a  tender  weighing  170,100  pounds,  or  a  total 
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wdght  of  engine  and  tender  of  596,000  pounds.  The  wheel  base  of 
this  locomotive  and  tender  is  83  ft,  6  in.,  with  an  over-all  length  of 
about  92  ft.  It  is  anticipated  that  this  weight  will  be  exceeded  by 
that  of  locomotives  now  under  construction.  From  the  above  it  is 
not  unreasonable  to  conclude  that  in  the  near  future  all  roads  adopt- 
ing the  Mallet  type  of  engine  will  be  obliged  to  construct  turntables 
90  to  100  feet  in  length.  This  will  require,  for  operating  reasons,  a 
much  stifiFer  table;  otherwise  too  much  weight  will  be  thrown 
on  the  circular  track,  thus  increasing  the  amount  of  power  required 
for  operation. 

2.  Two  of  the  above  tables  were  installed  under  favorable  con- 
struction conditions,  the  bearinp^  capacity  of  the  soil  being  such  as 
to  require  no  unusual  foundations.  As  work  on  both  tables  was 
carried  on  simultaneously  and  the  conditions  under  which  the  work 
was  done  practically  identical,  the  average  cost  only  can  be  given, 
whicli  is  as  follows: 

Center  pier,  pit  wall,  paving  and  drainage,  $3,500 

80-ft  plate  girder  table  delivered,    2,120 

Electric  tractor  in  place, 1,360 

Cross  ties,  85 

Circle  rail  with  angle  bars,  bolts,  etc., 205 

Lumber  for  floor, 40 

Setting  table  on  foundations 500 

Engineering,   140 


Total, $7,950 

The  third  table  installed  in  the  vicinity  of  the  main  power  house 
required  unusual  foundation  construction.  A  portion  of  the  site  had 
been  HUed  to  a  depth  of  about  15  feet,  the  space  having  previously 
been  excavated  to  provide  roadbed  for  a  temporary  Y-track.  To  in- 
sure safety  in  the  center  pier  and  avoid  the  possibility  of  cracks  in 
the  circle  wall,  116  concrete  piles,  averaging  in  length  about  25  feet, 
were  driven.    The  cost  of  installing  this  table  was  as  follows : 

Center  pier,  pit  wall,  paving  and  drainage, $6,920 

80-ft.  plate  girder  table  delivered,  2.280 

Electric  tractor  in  place, : 1,360 

Cross    ties,    85 

Circle  rail  with  angle  bars,  bolts,  etc., 205 

Lumber  for  floor,  40 

Setting  table  on  foundations, 500 

Engineering,  160 


Total,    $11,550 

In  each  of  the  above  instances  the  item  of  cost  of  setting  the  table 
on  the  foundations  covers  the  cost  of  work  done  by  company's  forces, 
including  unloading  the  tables,  placing  the  same  into  position,  pla- 
cing of  the  circle  rail,  putting  on  the  ties  and  the  rail,  and  flooring 
the  deck  of  the  table. 

6.  The  center  piers  and  circle  walls  in  all  instances  were  con- 
structed of  concrete  and  the  pits  were  paved  with  a  good  quality  of 
red  paving  brick,  laid  on  about  2  inches  of  sand  cushion,  on  natural 
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KTOund.  Each  pit  is  connected  with  a  sewer  t^  6  inch  drain  pipe, 
drainage  being  collected  by  the  proper  grading  of  the  floor  of  the  pit 
(o  a  common  point  where  a  catch  basin  is  provided. 

7.  The  power  selected  for  the  operation  of  turntables  should  be 

governed  by  local  conditions.    The  tables  above  described  were  all 

'  ■     '  ed  electrically.    This 'form  of  power  was  de- 

.'/v  11  machinery  about   the  plant   is  operated   by 

>i'4  nsequence  Ihis  form  of  power  is  always  avail- 

4  '■  I   rate.     Under  the  above  conditions   il   is  as 

.Vi  f,  however,  the  power  is  taken   from   current 

^J^  )oscs,  air  would   be  more  economical,   as  the 

'_V''  to  be  operated  much  of  the  time  at  a  loss. 

'd  i  supply  can  be  obtained  from  the  locomotive 

should  the  compressor  fail,    A  failure  of  the 

er,  puts  the  electric  tractor  out  of  commission. 

I  to  the  use  of  air  is  the  danger  of  pipes  frecz- 

f^  of  course,  is  largely  overcome  by  the  use  of 


ank. 

:  tables  were  furnished  by  Geo, 
n  operator's  cabin  of  structural 
m  electric  motor  geared  to  the 
eel  is  mounted.  The  operator's 
n  forming  a  flexible  connection, 
wheel  depends  upon  the  weight- 
tained  in  the  same.    The  motors 


tractor  consists  of  two  cylinders 
e  table.  One  end  of  the  piston 
baft  of  a  spur  gear,  which  con- 
{  wheel.  The  tractive  power  of 
y  air  oressure  and  is  operated 
erlicatly.  By  the  application  of 
si  a  bracket  on  the  table,  which 
1  mm  forces  the  traversing  wheel  hard  against  the  rail. 

A.  W.  Merrick, 

H.  A.  Horning. 

A.    A,    Wolf. 

D.   C.  ZooK, 

T.     J.      FULLEM, 

Committee. 
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DISCUSSION. 

Mr.  Staten. — ^We  have  some  turntables  that  are  still  strong 
enough,  but  are  not  of  suflScient  length,  and  we  have  ex- 
tended them  out.  i  would  like  to  hear  from  some  of  the 
other  members  as  to  what  arrangements  they  make  to  ex- 
tend their  tables.  We  spliced  ours  out  with  100-lb.  rails. 
It  is  probably  not  a  very  good  thing  to  do  but.  we  have  used 
it  successfully. 

Mr.  A.  S.  Markley. — The  length  of  the  table  is  governed 
by  local  conditions.  As  for  power  for  turning  we  have  three 
different  kinds ;  gasoline,  electricity  and  air,  the  last  named 
being  supplied  by  the  engine  which  is  being  turned.  The 
vital  point  in  turntable  construction,  as  I  think,  is  the  foun- 
dation, and  we  have  found  that  the  only  sure  way  is  to  drive 
piles,  no  matter  what  the  surface  conditions.  As  regards 
the  question  raised  by  Mr.  Staten,  I  think  the  best  way  of 
lengthening  tables  is  to  buy  a  new,  up-to-date  table. 

Mr.  Large. — We  have  for  some  years  had  tables  that 
were  too  short,  and  we  simply  took  the  wheels  off  and  ex- 
tended the  girders  at  the  ends  by  moving  the  trucks  and 
tramway  out.  We  have  used  them  right  along,  extending 
with  the. same  material  as  is  used  in  the  table.  In  this  way 
we  got  several  years'  additional  service  out  of  them.  The 
best  way,  generally  speaking,  is,  I  suppose,  to  buy  a  new 
table. 

Mr.  Aldrich. — In  answer  to  Mr.  Staten*s  remarks,  we 
have  two  different  methods.  One  is  by  letting  the  rail  ex- 
tend out  from  the  table  six  or  eight  inches;  and  another 
way  is  by  having  a  dog  hooked  onto  the  rail,  so  as  to  extend 
out.  We  find  both  of  them  unsatisfactory.  The  general 
opinion  is  that  a  new  80-ft.  turntable  will  do  better  work. 
The  old  tables  are  not  equal  to  the  work  and  cause  a  good 
deal  of  trouble. 

Mr.  Richey. — I  find  in  the  report  various  costs  given  on 
the  installation  of  new  tables.  I  think  there  should  be  some 
idea  given  as  to  the  approximate  general  cost. 
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Mr.  King. — If  a  table  is  short,  so  that  it  must  be  extended 
only  six  inches,  it  seems  to  me  that  we  are  going  to  have 
trouble  with  it.  I  have  found  that  a  table  works  easier  if 
we  have  considerable  room  on  each  of  the  ends.  I  believe 
the  members  will  agree  with  me  on  that  question.  With 
hand  power  it  is  almost  impossible  to  use  a  short  table  at 
all  if  you  do  not  have  the  engine  on  the  center. 

Mr.  O'Neill. — I  think  that,  perhaps,  the  information  the 
member  wanted  as  to  extension  of  tables  had  reference  to 
cases  where  it  was  necessary  once  in  a  while  to  turn  some- 
thing longer  than  usual,  such  as  a  private  car  or  something 
of  that  kind  on  a  branch  line.  For  instance,  if  one  has  a 
short  table  and  no  "  Y  "  and  must  provide  some  way  of  ac- 
complishing the  result.  We  have  used  for  this  purpose  a 
steel  bar  set  right  on  the  rail  and  long  enough  so  that  one 
wheel  of  a  truck  would  be  on  the  outer  end  of  this  and  the 
other  wheel  on  the  part  on  top  of  the  rail,  to  hold  it  down. 
In  this  manner  we  have  succeeded  in  turning  coaches  or  in- 
spection cars  on  short  tables.  It  is  only  a  makeshift,  but  it 
answers  the  purpose. 
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DESIGN  OF  MATERIAL  YARDS,  PLATFORMS 

AND  SHEDS. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

This  report  is  extended  only  to  material  yards,  platforms  and 
sheds  in  the  bridge  and  building  department.  In  order  to  secure 
Jata  for  this  report,  one  hundred  and  ten  circular  letters  were  sent 
to  members,  and  as  a  result  twelve  replies  were  received.  Being 
somewhat  disappointed  in  the  number  of  answers  received,  we  do 
not  wish  to  recommend  any  specific  design  or  layout.  We  do  not 
wish  to  censure  the  members  for  lack  of  interest  in  the  subject 
but  we  realize  that  the-  facilities  and  appliances  for  housing  and 
caring  for  material  in  this  department  are  of  a  provisional  character 
and  governed  solely  by  conditions.  For  instance,  we  note  from  the 
replies  received  that  on  six  roads  the  bridge  and  building  depart- 
ments handle  and  care  for  their  respective  material,  two  are  operated 
jointly  with  the  maintenance  of  way  department  and  four  by  the 
storehouse  or  supply  system.  Hence  the  committee  deems  it  ad- 
visable to  give  a  summary  of  the  replies  and  hopes  that  the  dis- 
cussion at  the  convention  will  develop  an  interest  in  the  subject. 

EXTRACTS  FROM  REPLIES. 

/.  P.  Canty,  Supervisor  B.  &  B.,  Boston  &  Maine  R,  R.: 

Our  principal  material  yard  is  located  at  the  headquarters  of 
the  division  maintenance  of  way  department,  but  we  have  two 
other  smaller  material  yards  at  sub-division  points  for  emergencies 
and  general  convenience. 

The  ground  areas,  tracks  and  buildings  at  the  above  mentioned 
points,  used  for  the  storage  of  material,  were  not  originally  designed 
for  maintenance  of  way  purposes  and  are,  therefore,  not  well 
adapted  for  our  needs.  On  many  of  the  older  eastern  roads,  as 
with  us,  quarters  for  these  outfits  are  small  shops,  or  portions  of 
the  same,  abandoned  by  the  mechanical  department  We  have 
nothing  to  offer  as  examples  of  efficient  layouts  for  the  economical 
handling  of  maintenance  of  way  material. 

All  of  our  material  is  either  handled  directly  by  hand  or  by  hand 
power  boom  derricks  as  is  convenient.  The  greater  portion  of  our 
material  for  bridge  and  building  work  is  handled  in  a  yard  used 
jointly  with  the  track  maintenance  of  way  forces  and  is  under 
the  supervision  of  a  maintenance  of  way  storekeeper. 

156 


MATERIAL   YARDS  157 


H.  H.  EggUston,  SupL  B.  &  B.,  Toledo,  St  Louis  &  Western  R.  R.: 

Bridge  and  building  material  is  placed  together  in  our  supply 
yards  where  we  have  a  track  through  the  center  and  the  material 
piled  on  both  sides  on  scaflfolds  the  height  of  the  floor  of  a  flat 
car.  Our  water  supply  stock  is  all  kept  together  in  a  shed  and 
in  the  water  supply  tool  cars  on  the  line  for  emergency  use.  Our 
interlocking  and  signal  material  is  all  kept  in  the  supply  cars  with 
the  gang.  Our  painting  supplies  are  kept  in  the  tool  cars  with  the 
painting  crew. 

We  have  a  small  supply  yard  at  headquarters  with  one  track 
in  the  center,  and  platiorms,  lumber  sheds,  etc.,  on  both  sides  of 
the  track.  Material  is  all  handled  by  hand  power,  except  in  un- 
loading heavy  cast  iron  pipes,  when  we  sometimes  use  the  wrecking 
derrick. 

Sheds  for  storing  lumber  should  be  built  of  cheap  material  and 
covered  with  prepared  roofing.  Bridge  and  building  material  is 
handled  under  the  jurisdiction  of  the  superintendent  of  bridges 
and  buildings.     We  maintain  a  carpenter  shop  without  power. 

G,  Aldrich,  Supervisor  New  York,  New  Haven  &  Hartford  R,  R.: 

We  have  no  special  design  for  yards  and  tracks.  All  of  our 
material  is  handled  by  a  general  stordceeper  assisted  by  district 
storekeepers,  with  stores  located  at  different  points  on  the  road. 
Our  light  material  is  taken  care  of  wholly  by  these  storekeepers 
and  we  order  from  them  as  we  need  it.  Our  heavy  material, 
which  is  classified  as  lumber,  heavy  cast  iron  pipe,  standpipes,  etc., 
is  kept  at  headquarters  on  our  various  divisions. 

In  my  particular  case  we  have  one  yard  which  is  near  my  head- 
quarters where  we  carry  most  of  the  material  which  is  kept  in 
stock,  carrying  only  a  very  small  portion  where  the  different  gangs 
are  located.  We  load  and  unload  our  material  by  hand  unless 
the  steam  derrick  should  be  in  operation  when  needed. 

R.  H.  Reid,  Supervisor  of  Bridges,  Lake  Shore  &  Michigan  South- 
ern Ry.: 

Materials  handled: — Timber,  piles,  bolts,  spikes,  iron  pipe,  tools 
and  general  bridge  supplies.  Timber  should  be  classified  for  size, 
length  and  kind,  that  is,  whether  pine,  oak,  or  fir,  etc.,  and  whether 
new,  good  second  hand,  or  old. 

On  the  Lake  Shore  we  have  two  general  material  yards  where 
we  keep  a  good  supply  of  material  used  in  ordinary  bridge  and 
trestle  construction  and  maintenance. 

After  the  location  of  material  yard  has  been  decided  upon,  tracks 
should  be  built  through  the  yard  about  40  feet  apart,  and  parallel 
to  each  other,  and  if  practicable  straight,  with  switch  connections 
at  each  end  so  that  cars  can  be  taken  in  or  out  at  either  end.  I 
would  have  them  approximately  40  feet  apart  in  order  to  allow 
timber  to  be  piled  on  both  sides  of  the  tracks,  so  as  to  make  use 
of  the  space  to  the  best  advantage.  The  piles  of  timber  should 
be  kept  at  least  5  feet  from  the  rails  of  the  track,  to  avoid  injury 
to  men  on  the  sides  of  cars,  and  also  to  permit  passage  way  be- 
tween cars  and  timber  piles.  The  material  piles  should  also  be 
about  4  or  5  feet  apart,  to  allow  passage  way  between  them,  and 
to  furnish  greater  safety  in  case  of  fire.    Piling,  when  kept  in  stock, 
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should  be  on  elevated  docks,  where  they  can  be  i  oiled  quickly 
from  the  pile  dock  onto  the  cars  with  the  minimum  expense,  and 
when  practicable,  it  is  desired  to  unload  piling  on  one  side  of  the 
dock  and  load  them  from  the  other,  so  as  to  work  off  the  older 
piles  first,  thus  not  to  bury  them  under  new  ones. 

Different  lengths  of  piling  should  be  kept  separate,  varying  by 
about  5-foot  lengths,  that  is,  one  pile  might  contain  stock  from 
28  to  32  feet  in  len^h,  another  from  33  to  37  feet,  etc  If  only 
a  very  small  stock  is  to  be  carried  a  greater  variety  of  lengths 
might  be  kept  in  one  pile. 

The  size  of  the  yard  would  depend  on  the  variety  of  sizes  and 
amount  of  stock  to  be  carried. 

R,  J.  McKee,  Supervisor  B.  &  B.,  Illinois  Central  R.  R.: 

Prior  to  one  year  ago  each  division  on  this  road  ordered  and 
took  care  of  its  own  material  and  we  carried  a  sufficient  amount 
of  material  to  build  one  or  two  small  depots,  and  the  running 
repairs  of  the  division,  and  enough  bridge  material  to  build  from 
500  to  600  feet  of  trestle.  This  material  was  kept  at  division  h^d- 
quarters,  with  small  houses  and  sheds  to  take  care  of  the  build- 
ing material,  and  each  kind  of  material  was  piled  separately,  under 
cover.  The  bridge  material  was  piled  on  skids  along  a  track  that 
was  put  in  for  that  purpose,  each  kind  piled  separate,  and  general- 
ly all  of  it  handled  by  hand,  which  costs  from  fifty  cents  to  one 
dollar  per  thousand  for  handling.  I  do  not  consider  it  necessary 
to  build  platforms  upon  which  to  pile  lumber,  as  they  are  quite 
expensive,  and  do  not  materially  lessen  the  cost  of  handling.  The 
shed  should  be  substantially  built,  with  a  good  roof ;  anything  to  keep 
the  lumber  dry  will  answer.  Our  present  system  of  handling 
bridge  and  building  material  is  through  the  supply  department, 
which  has  supply  yards  at  different  points  on  the  system. 

W.  T.  Powell,  Supt.  B.  &  B.,  Colorado  &  Southern  Ry.: 

Our  material  yards  are  located  at  division  points.  At  these 
places  we  have  emergency  cars  loaded  with  sufficient  stock  to  re- 
build an  ordinary  80-foot  trestle.  These  cars  are  always  ready  to 
go  to  a  washout  or  burnout. 

We  have  one  building  which  contains  office,  carpenter  shop  and 
two  store  rooms,  one  for  bolts,  nails  and  heavy  hardware,  and 
the  other  for  builders*  hardware  and  pump  supplies.  In  line  with 
this  building  we  have  a  covered  shed,  100  feet  long,  in  which  we 
keep  finishing  lumber.  There  are  tracks  on  each  side  of  this 
building.    We  also  have  tracks  on  each  side  of  our  heavy  material. 

All  material  is  handled  by  hand  except  the  very  heaviest,  which 
is  handled  by  the  yard  track  derrick,  which  is  self  propelling  and 
capable  of  handling  five  cars  at  a  time. 

Our  sheds  are  boarded  up  on  north  side  and  the  ends.  They 
have  no  floors.  Our  platforms  are  elevated.  All  bridge  and  build- 
ing material  is  handled  by  the  bridge  and  building  department 

A.  A.  Wolf,  Chicago,  Milwaukee  &  St.  Paul  Ry.: 

On  each  division  is  kept,  at  the  most  convenient  point,  a  small 
amount  of  material  for  emergency  use.  For  the  entire  system  a 
general  stock  is  carried  in  the  central  yard  for  distribution  to  any 
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point  where  needed.  A  large  percentage  of  lumber,  timber  and 
piling  is  delivered  from  the  mills  or  forests  direct  to  the  point 
where  it  is  to  be  used,  and  consequently  is  not  handled  through 
the   supply  yard. 

As  only  a  small  amount  of  material  is  handled  through  our 
local  division  yards,  we  do  not  require  any  particular  arrange- 
ment of  tracks;  usually  a  small  space  of  ground  convenient  to 
some  already  established  side  track  serves  the  purpose. 

Timber,  piling  and  light  steel  are  handled  by  hand,  except  at 
the  central  yard  where  an  industrial  crane  is  in  use  to  take  care 
of    everything  that  can  be  readily  handled  by  two  or  three  men. 

W^e  have  locally  on  divisions  no  regularly  maintained  carpenter 
shop,  but  we  have  a  small  building  where  a  local  crew  can  re- 
pair or  make  small  articles  by  hand,  as  needed  on  the  division. 
VVe  have  at  the  central  supply  yard  a  mill  equipped  with  machinery 
to  surface  any,  size  material,  resaw  lumber,  make  siding,  flooring, 
mouldings  of  all  kinds,  and  in  fact  do  almost  any  kind  of  work 
that  can  be  done  at  the  average  planing  mill.  Besides,  at  this 
mill  are  framed  wooden  turn  tables,  Howe  trusses,  windmill  towers 
and  other  kindred  structures.  The  machinery  in  the  mill  is  operated 
entirely  by  electric  motors  and  is  divided  into  several  units,  so 
that  electric  current  is  used  only  when  each  individual  unit  is  in 
operation. 

R.   /.    Bruce,  Supt.  Buildings,  Missouri  Pacific  Ry.: 

On  our  system  everything  in  the  maintenance  of  way  department 
is  handled  at  the  same  place,  each  division  having  a  maintenance 
of  ^vay  storekeeper,  who  reports  to  the  division  engineer,  conse- 
quently the  enclosed  plan  of  proposed  material  yard  would  meet 
our  requirements,  while  perhaps  on  some  roads  where  the  bridge 
and  building  material  is  kept  separate  from  that  of  the  track  de- 
partment it  might  not  be  entirely  satisfactory.  In  planning  any 
kind  of  material  yard  several  things  enter  into  it:  generally, 
economy  in  handling  material,  along  with  convenience,  is  the  first 
desire;  economy  of  structures  and  nre  proofing  second. 

We    have   on   each   division   a    storeroom   and   work   shop,    not 
especially  arranged,  for  all  was,  as  is  usual,  added  to  some  nucleus 
already  existing,  rather  than  carrying  out  a  well  defined  scheme 
from    the    ground    up.      We    are,    however,    constantly    improving 
along  these  lines,  as  a  well  equipped  shop  and  yard  soon  demon- 
strates the  benefits  to  be  derived  from  them  and  encourages  the 
management   to   more   liberal   allowances    for   such    improvements, 
for  it  can  not  be  expected  that  money  will  be  spent  on  something 
that  will  not  bring  in  returns  by  saving  in  labor  and  increasing 
output  at  the  same  time. 

W.  S.  Markley,  Master  Carpenter,  Chicago  &  Eastern  Illinois  /?.  R.: 

We  have  no  special  design  of  yard  or  location  of  tracks.     At 

each  division  point,  one  side  track  along  the  main  track  is  made 

Mse  of,    from    which    to   unload   material.     At    the   general   yard, 

Vhere  a  large  supply  and  emergency  supply  is  maintained   (which 

^5  located  at  the  headouarters  of  the  master  carpenter),  one  track 

^ong  the  main  track  and  another  40  feet  distant  are  used  to  unload 

^im^r  and  piling  from,  the  latter  being  kept  separate  at  one  end 
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of  the  yard,  in  piles,  according  to  kind  of  wood  and  length;  no 
piling  is  kept  at  the  division  points. 

We  have  a  self-propelling  derrick  car  for  handling  material  in 
the  general  yard.  Unless  there  is  a  great  deal  of  it,  the  loading 
at  the  division  points  is  done  by  hand,  but  if  occasion  requires 
the  derrick  is  sent  to  assist.  The  cost  of  handling,  loading  and 
unloading  with  the  derrick  varies  from  85  cents  to  $1.50  per 
thousand  feet.  Where  derrick  car  is  used  we  put  down  old  timbers 
for  skidways,  which  are  placed  10  or  12  inches  above  the  ground 
upon  which  to  pile  timber  and  piling.  Where  timber  is  moved 
by  hand  old  timbers  are  placed  on  pile  heads  three  feet  above 
head  of  rail,  and  spaced  to  accommodate  the  different  lengths. 
These  should  extend  back  from  the  track  30  to  40  feet  All  layers 
should  have  i  to  3  inch  strips  between  them,  with  timbers  placed 
one  inch  apart,  all  piled  even  at  one  end  and  parallel  with  the 
track.  The  entire  surface  of  the  ground  should  be  well  drained 
and  covered  with  cinders  to  prevent  weeds  from  growing.  A  small 
house  should  be  provided  to  shelter  men,  and  store  tools  used  in 
loading  and  unloading,  in  case  buildings  are  not  in  close  proximity 
to  the  yard. 

The  character  and  size  of  shed  depends  on  the  amount  of  ma- 
terial to  be  cared  for.  For  400  or  500  miles  of  road  a  building 
50x100  feet,  and  20  feet  high,  with  track  in  center,  is  sufficient. 
A  floor  is  not  necessary.  Lumber  should  be  piled  at  right  angles  to 
track.  A  second  scaffold  should  be  provided  at  a  height  of 
12  feet  upon  which  to  pile  light  lumber,  sash,  doors  and  the  like. 
Thirty  feet  of  one  end  of  this  building  should  be  used  for  a  work- 
shop; to  have  an  abundance  of  windows,  heated  with  steam,  if 
possible,  and  a  brick  floor;  work  benches  around  outer  walls,  and 
racks  overhead  for  storing  moulding,  furniture,  etc.  The  work- 
shop should  be  equipped  with  an  8  horse  power  gasoline  engine, 
universal  wood-working  machine,  rip-saw,  mortising  and  boring 
machine,  drill,  emery  wheel  and  grindstone;  with  this  equipment  any 
ordinary  work  can  be  turned  out  quickly  and  economically. 

Lumber,  timber  and  a  small  quantity  of  hardware  are  handled 
on  our  road  by  the  bridge  and  building  department,  under  the 
direction  of  the  master  carpenter. 

G.  H.  Soles,  Supt,  B.  &  B.,  Pittsburg  &  Lake  Erie  R.  R.: 

The  accompanying  illustration  shows  our  layout  of  tracks  and 
buildings.  Lumber  is  piled  as  to  sizes,  the  larger  sizes  close  to 
tracks  for  convenience  in  handling.  We  use  no  power.  All  material 
handled  by  laborers.  We  have  a  double  decked  storage  house, 
28x132  feet,  in  which  all  shop  lumber  is  stored.  On  the  north  side 
of  this  building  there  is  a  platform  as  high  as  the  deck  of  a  car, 
where  we  build  all  small  buildings  that  can  be  transported  on  a 
car.  We  find  this  to  be  a  ^ood  feature  as  buildings  can  be  easily 
loaded  when  ready  to  send  out.  About  30  feet  east  of  this  is 
located  the  two  story  carpenter  shop,  54x132  feet,  the  first  floor 
of  which  is  divided  off  into  office  for  foreman,  storeroom  and  tin 
shop;  there  is  also  on  this  floor  a  30  h.  p.  electric  motor,  planer, 
rip  and  cut-off  saws,  drilling  machine,  etc.  The  second  floor  con- 
tains the  carpenter  shop  and  on  this  floor  is  installed  a  25  h.  p. 
electric  motor,  operating  universal  wood  worker,  small  planer, 
band  saw.  turning  lathes,  rip  and  cut-off  saws,  tenoning  and  mould- 
ing machine.  North  of  this,  and  50  feet  distant  there  is  a  two- 
story  paint  shop,  connected  by  a  bridge  with  the  second  story  of 
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carpenter  shop,  and  midway  on  this  bridge  there  is  an  elevator 
large  enough  to  accommodate  large  stationery  cases,  and  office 
furniture.  The  first  floor  and  cemented  cellar  of  paint  shop  are  used 
for  the  storage  of  paint  and  other  material,  and  the  second  floor 
for  painting.  This  yard  also  contains  the  water  supply  store  house, 
shop  and  office,  and  the  maintenance  of  way  store  house  and  yard. 
All  bridge  and  building  material  is  handled  by  the  bridge  and 
building  department. 

A.  Montsheimer,  Chief  Engineer  Elgin,  Joliet  &  Eastern  Ry,: 

The  best  design,  in  my  estimation,  for  a  platform  for  any  use 
is  one  made  of  concrete  retaining  walls,  cinder  fill  and  concrete 
floor.  Where  heavy  trucking  is  to  be  done  on  platforms,  if  the 
floor  is  made  5  or  6  inches  thick  and  given  at  least  }i  inch  of  rich 
top  dressing  it  will  stand  up  under  any  sort  of  trucking.  This  is 
the  style  of  platform  that  we  put  in  at  Gary  storehouse,  also  for 
the  floor  inside  of  the  house.  This  floor  is  holding  up  in  first- 
class  shape. 

I  think  that  the  best  construction  for  sheds  for  material  storage 
are  those  which  are  built  with  one  side  open,  so  that  material 
can  be  loaded  and  unloaded  without  being  handled  through  doors. 
This,  of  course,  refers  ortly  to  lumber.  The  building  for  cement 
should  be  closed  in,  and  provided  with  windows  and  doors. 

We  maintain  two  carpenter  shops,  one  at  Gary  and  the  other 
at  East  Joliet.  These  are  one  story  and  contain  about  i,ooo  square 
feet  of  floor  space,  each.  They  are  not  equipped  with  power  on 
account  of  being  located  at  the  terminals  which  have  car  shops 
equipped  with  wood-working  machinery  of  all  kinds.  It  would 
be  a  great  saving  of  time  if  these  carpenter  shops  were  furnished 
with  a  small  ^aw  and  wood-working  machine,  operated  by  an 
electric  motor.  D,  I^  McKee, 

Chairman. 

DISCUSSION. 

President. — No  doubt  most  of  you  have  makeshifts  with 
regard  to  your  yards  and  platforms,  but  have  some  ideals  in 
your  mind  as  to  what  you  should  have. 

Mr.  Had  wen. — In  this  report  a  concrete  curb  for  a  con- 
crete platform  is  mentioned.  We  have  found  it  advanta- 
geous and  economical  to  build  the  curb,  in  place,  at  the  same 
time  that  the  platform  is  built,  instead  of  setting  a  separate 
curb,  we  make  the  platform  one  thing  with  the  curb,  with 
expansion  joints  in  the  curb  at  the  same  points  as  they  come 
in  the  rest  of  the  platform.  In  connection  with  this  I  might 
say  that  we  are  using  a  great  deal  of  concrete  paving  in 
stock  pens,  the  face  of  the  concrete  being  left  without  being 
finished  off. 

President. — If  there  is  nothing  else  to  be  said  on  this 
subject  I  will  declare  it  closed  and  pass  on  to  the  next. 


VII. 

DESIGN  OF  PORTABLE  DERRICK  AND  PUSH 

CAR  FOR  SAME. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

Portable  derricks,  especially  for  use  on  push  cars,  are  not  in 
general  use,  yet  some  roads  have  reported  using  them  with  suc- 
cess for  many  years.  This  report  will  include  all  manner  of  small 
cars  and  derricks  which  have  come  to  our  attention,  even  such 
cars  as  may  be  used  in  yards  for  the  handling  of  rails,  frogs, 
timbers,  etc.,  for  both  loading  and  unloading  of  material,  and  which 
are  too  large  for  service  on  the  road,  account  of  being  too  heavy 
to   remove   from   the  track. 

On  trestle  work  it  is  ordinarily  the  practice  to  put  in  all  timbers 
by  hand,  making  use  of  the  push  car  only  in  taking  the  material 
to  the  bridge,  yet  it  must  be  admitted  that  there  are  times  and 
places  where  a  small  derrick  car  can  be  used  to  advantage,  especial- 
ly where  the  number  of  nien  is  too  small  to  handle  the  timber  to  ad- 
vantage otherwise,  and  particularly  on  branch  lines  where  traffic  is 
not  heavy,  or  on  industry  tracks,  where  there  is  a  considerable  amount 
of  bridge  work  with  little  or  no  traffic,  excepting  switching.  They 
are  also  claimed  by  some  to  be  very  useful  in  picking  up  materisS 
from  under  bridges  where  it  is  not  convenient  to  have  a  large 
derrick  or  pile  driver,  with  work  train,  on  hand  for  the  purpose. 

Letters  of  inquiry  were  sent  out  and  extracts  from  replies  are 
given  herewith : 

A.  S.  Markley,  Chicago  &  Eastern  Illinois  R.  R.: 

I  am  sending  you  photograph  showing  the  style  of  derrick  we 
have  been  using  on  push  car  for  the  past  twenty  years  in  our  bridge 
gangs.  During  that  time  we  have  never  had  a  single  accident 
to  men  or  cars.  This  outfit  with  a  few  men  is  capable  of  handling 
work  which  would  ordinarily  require  ten  men,  and  will  easily  place 
or  pick  up  and  remove  three  8x16-32  stringers,  packed.  The  der- 
rick is  on  a  common  push  car  and  has  a  crab  with  a  concave  drum 
which  feeds  itself  in  hoisting  or  lowering  timber.  The  crab  is 
clamped  to  the  car  and  a  chain  extends  from  the  crab  to  the  rail 
and  is  held  thereto  by  the  use  of  a  hook  or  bar,  in  such  a  way  as  to 
make  it  impossible  for  the  car  to  tip  over.  The  entire  outfit  will 
not  exceed  twenty  dollars  in  cost.  We  have  used  rods  for  guys 
in  some  cases,  but  find  that  ropes  are  best  as  they  admit  of  a 
better  adjustment  of  the  derrick. 
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Porlabla  Derrick  and  Piuh  Car,  Chicago  &  EJastern  IlIlnolB  R.  B, 
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H.  E.   Walker.  Southern  Indiana  Ry.: 

We  use  a  very  simple  and  crude  affair  on  a  push  car  with  which 
to  handle  bridge  Umbers  and  1  find  it  to  be  a  success.  It  consists 
of  a  simple  horizontal  frame,  which  swings  on  a  pivot,  on  one  end 
of  which  rests  a  common  hand  hoist.  This  outfit  can  be  used  to 
pick  up  quite  large  timbers  from  either  side  of  the  track.  One  man 
sits  on  the  back  (nd  of  the  frame  and  handles  the  rope,  while 
two  men  crank  up  ihe  load.  The  gears  may  be  taken  from  a  hand 
car  and  the  drum  made  from  wood,  concave  in  shapa,  as  shown 
in  the  accompanying  sketch.     The  hoist  sits  on  the   short  arm  of 
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the  fraine  and  can  be  shifted  about  and  is  used  only  for  lifting  to 
the  height  of  the  car,  having  no  derrick  feature  in  connection  with 


.-(.  B.  McVay,  LohuvUU  &■  Nashville  R.  R.: 

I  beg  lo  advise  that  my  knowledge  of  such  appliances  as  portable 
derricks  to  be  handled  on  push  cars  is  very  limited,  my  observa- 
tion having  been  that  such  appliances  for  general  bridge  work  are 
not_  very  valuable;  however,  f  now  have  in  use  on  the  St.  Louis 
division  a  somewhat  rude  appliance  of  this  kind  which  one  of  my 
foremen  insists   is  very   valuable  and  quite  a  labor   saver. 

E.  P.  Hau-kins,  Si.  Louis,  Iron  Mountain  &  Southern  Ry.: 

We  have  a  portable  derrick  which  is  made  to  use  on  a  flat  car, 
and  to  be  shifted  from  one  fiat  lo  another,  the  power  to  be  furnished 
by  line  from  locomotive  or  pile  driver.    It  is  too  heavy  for  push  car 
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work,  yet  I  presume  a  similar  lighter  device  could  be  made  and 
furnished  with  a  hand  crab  and  used  on  a  push  car. 

We  have  a  derrick  and  push  car  which  is  used  in  handling 
material  in  store  yards,  loading  and  unloading  timber  and  other 
material  around  shops  and  storehouses,  but  too  heavy  for  bridge 
work  out  on  the  line. 

We  also  have  a  derrick  designed  by  Mr.  S.  C.  Tanner  of  the 
Baltimore  &  Ohio  R.  R.,  which  is  a  good  outfit  for  bridge  carpenters 
and  I  think  it  would  be  well  to  recommend  it  to  the  Association. 
This  is  mofe  in  the  nature  of  a  hand  hoist  connected  directly  to  a 
short  boom   derrick. 

It  is  hoped  by  the  committee  that  this  meagre  report  will  serve 
to  animate  a  lively  discussion,  and  that  the  discussion  may  prove 
to  be  of  greater  benefit  to  the  Association  than  the  report  in  itself. 

J.   DUPREE, 

A.  B.  McVay, 
H.    Rettinghousi; 
E.  P.  Hawkins, 

Committee. 


VIII. 

BEST   METHOD   OF   HOUSING   RAILWAY 
BRIDGE  AND  CONSTRUCTION  GANGS. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  subject  No.  8,  continued  from  last  year,  received 
fiom  the  former  committee  a  vast  amount  of  data,  plans,  etc.,  which 
had  been  collected,  and  it  seems  to  us,  after  thorough  investigation, 
considering  the  very  thorough  work  which  it  did,  that  which  is 
needed  most  at  present,  is  not  so  much  the  further  investigation  and 
collecting  of  data,  but  more  discussion  and  the  relating  of  actual 
experience  of  the  members  of  this  Association. 

A  brief  examination  of  the  Eighteenth  Annual  Proceedings  shows 
that  the  committee  received  plans  and  data  from  41  of  the  leading 
railroads;  these  were  very  elaborate,  and  the  committee  selected 
those  which  best  brought  out  the  main  features  for  publication  in 
the  proceedings;  in  view  of  all  this  the  present  committee  did  not 
feel  that  they  should,  in  justice  to  all  concerned,  ask  for  additional 
information  and  data  this  year,  but  as  the  subject  is  a  live  one  and 
Worthy  of  careful  study  and  consideration,  we  recommend  that  it 
receive  a  thorough  discussion  at  the  coming  convention. 

The  present  committee  received  from  Mr.  H.  R.  Higgins  many 
plans  of  buildings  for  the  housing  of  Panama  Canal  la^rers,  but 
tliey  are  more  elaborate  than  would  be  required  in  railway  service, 
and  in  fact  a  very  few  jobs  would  warrant  such  an  outlay. 

The  subject  seems  to  divide  itself  naturally  under  two  heads: 

ftrst,  the  housing  of  men  engaged  in  ordinary  maintenance  work; 

Jor  this,  in  nearly  all  cases,  the  boarding  car  outfit  is  far  the  better, 

having  many  points  of  advantage  over  portable  buildings,  especially 

>n  the  ease  with  which  they  may  be  moved  to  different  points  as 

needed  and  the  possibility  of  mobilizing  a  large  force  well  housed, 

^n  cases  of  emergency,  when  fire,  flood  or  wreck  may  have  caused 

S^cat  damage  and  a  large  force  is  necessary  for  speedy  repairs.    A 

§CK)d  sample  of  boarding  car  outfit  was  illustrated  in  the  Eighteenth 

proceedings.     Second,  the  housing  of  men  engaged  in  building  new 

*'iies;  this  is  where  the  portable  or  knock-down  building  has  the 

?-<ivantage  over  the  boardinp^  car,  as  it  may  easily  be  carried  ahead 

'^to  the  wilderness,  and  quickly  erected,  providing  home  and  com- 

*  ^rt  for  the  pioneers,  and  as  the  work  advances  be  moved  ahead  at 

^   small  cost  with  convenience. 

We  would  be  very  glad  indeed  to  be  able  to  present  plans  of  an 
?^eal  knock-down  camp  outft,  but  have  been  unable  to  obtain  one 
hich,  in  our  judgment,  is  ideal ;  in  fact  we  do  not  consider  that  any 
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of  the  plans  submitted  for  either  buildings  or  boarding  cars  are 
strictly  ideal,  but  we  do  feel  that  the  boarding  car  problem  hat 
been  worked  out  to  better  satisfaction  than  the  portable  or  knock- 
down house.  There  is  no  doubt  but  that  many  railroads  would  find 
it  greatly  to  their  benefit  if  they  provided  more  comfortaWe  and  con- 
venient quarters  for  their  construction  gangs,  for  men  well  housed 
and  well  fed  will  do  far  more  and  far  better  work  than  if  compelled 
to  put  up  with  poor  accommodations. 

B.   F.    Pickering. 
A.  F.  Miller, 
J.  M.  Staten, 
A.  McNab, 

Committee, 

President. — I  will  state  that  last  year  we  had  a  very  good 
report  on  this  subject  and  it  was  thoroughly  discussed.  That 
being  the  case  possibly  we  need  not  say  much  more  on  it 
this  year. 


IX. 

PILE  AND  FRAME  TRESTLE  BRIDGES. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association : 

The  chairman  of  the  committee  to  whom  was  assigned  the  above 
named  subject  sent  to  the  other  members  of  the  committee  the 
following  circular  letter,  which  is  printed  here  to  show  the  method 
adopted  in  getting  up  this  report: 

"  Please  look  over  the  list  of  questions  which  I  submit  herewith 
and  make  any  suggestions  which,  in  your  opinion,  will  bring  out  a 
more  complete  report,  or  list  to  report  upon.  This  is  a  broad  sub- 
ject and  I  may  have  omitted  some  important  points.  Also,  what  is 
your  judgment  in  regard  to  submitting  this  list,  when  finally  pre- 
pared, to  all  members  of  the  Association?  I  believe  this  niethod  has 
been  generally  adopted  by  committees  heretofore  in  getting  up  re- 
ports; however,  it  entails  a  great  deal  of  extra  correspondence,  and 
but  few  of  the  members  seem  to  be  willing  or  can  find  the  time  to 
respond  to  these  requests  from  the  various  committees,  as  it  re- 
quires a  considerable  amount  of  work,  and  if  published  in  the  report 
would  be  too  lengthy  to  rehearse  in  full  in  the  limited  time  usually 
accorded  in  the  convention,  and  this  being  the  case  I  think  it  would 
be  better  to  confine  this  report  to  members  of  the  committee  only." 

Replies  from  my  associates  approved  of  this  method  which  was 
adopted,  and  the  list  of  questions  and  answers  follows: 

LIST  OF  QUESTIONS. 

1.  What  kinds  of  piling  are  used  in  bridges  on  your  line,  and  what 
is  your  opinion  of  their  value? 

2.  What,  if  anything,  is  being  done  in  the  way  of  preservation 
of  timber  and  piling  used  in  construction  and  renewals  t>i  trestle 
bridges  on  your  road? 

3.  Give  dimensions  and  furnish  specifications  pertaining  to 
material  used  by  your  company  in  trestle  bridges,  and  any  opinion 
you  have  to  offer  concerning  the  utility  of  the  material. 

4.  Have  you  a  standard  for  ballast  floor  bridges  on  your  road? 
If  so  please  state  your  reasons  for  approval  or  disapproval  of  this 
style  of  structure,  added  cost  to  be  taken  into  consideration. 

5-  Which  parts  of  timber  trestles  are  most  liable  to  failure,  or 
require  earliest  renewals? 

6.  Give  description  of  system  of  inspection  of  trestle  bridges  on 
your  line. 

7.  What  precautions,  if  any,  are  taken  to  guard  against  fires  other 
than  the  provisions  made  in  decks  of  ballast  floor  bridges? 

In  making  your  replies  please  furnish  drawings,  when  possible, 
with  proper  references  thereto. 
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ANSWERS    TO    gUESTIONS. 

IV.  T.  Powell,  Colorado  &  Southern  Ry.,  Denver,  Col.: 

1.  For  several  years  we  used  only  long  leaf  yellow  pine  for  piling, 
but  they  lasted  only  about  six  years,  so  we  discontinued  their  use, 
and  for  the  past  two  years  we  have  been  using  oak,  but  they  are  so 
poor,  account  of  being  so  small  and  crooked,  that  we  are  going  to 
resort  to  the  use  of  treated  short  leaf  yellow  pine.  Good  oak  piles 
will  last  approximately  sixteen  years,  and  long  leaf  yellow  pine 
about  six,  unless  treated,  which  will  lengthen  their  service. 

2.  This  company  has  never  used  any  treated  bridge  timbers. 

3.  Our  main  line  bridges  have  13-foot  panels,  three-ply  8x16-26 
stringers,  7x8-9  ties,  5x8-26  guard  rails,  and  14x14-14  caps,  all  of 
Oregon  fir.  Timber  specifications  as  follows :  "  Each  and  every 
stick  must  be  sawed  so  that  all  edges  are  perfect ;  must  be  perfectly 
sound  and  clear  from  sap  and  clear  of  knots  that  will  affect  the 
strength  of  the  timber,  and  entirely  free  of  wind  shakes  and  other 
imperfections.  Must  be  as  nearly  the  exact  dimensions  as  possible.' 
Specifications  for  piling :  "  All  piles  must  be  made  from  straight 
sound  live  timber,  free  from  cracks,  shakes  and  rotten  knots,  and 
must  show  an  even  taper  from  end  to  end;  must  be  sawed  square 
and  bark  removed.  The  pile  must  be  not  less  than  fourteen  inches 
at  the  butt,  and  not  less  than  ten  inches  at  small  end." 

4.  We  do  not  use  any  ballast  floor  bridges. 

5.  Our  main  trouble  is  with  the  piling.  The  long  leaf  yellow- 
pine  rots  out  in  about  six  years,  while  the  decks  of  Oregon  fir 
will  last  fifteen  years.  We  sometimes  have  to  change  the  ties 
sooner  on  acount  of  being  cut  into  by  the  rails. 

6.  We  make  a  general  inspection  once  eacji  year  commencing 
about  September  first.  We  dig  around  the  piles  to  see  how  much 
they  have  rotted ;  also  look  for  broken  stringers  and  caps,  as  well  as 
all  of  the  other  members.  Some  of  the  bridges  are  inspected  several 
times  each  year;  that  is,  our  foreman,  general  foreman  and  myself 
look  over  carefully  any  bridges  we  may  be  near. 

7.  We  have  no  fire  protection  for  bridges  except  for  a  few  which 
are  provided  with  water  barrels. 

/.  F,  Parker,  Santa  Fe  Coast  Lines,  San  Bernardino,  Cal.: 

1.  We%se  mainly  Oregon  pine  for  piles.  Have  used  some  white 
cedar,  also  long  leaf  and  short  leaf  yellow  pine.  The  white  cedar  has 
given  the  best  service,  lasting  from  eight  to  fifteen  years,  depending 
upon  soil  and  other  conditions.  Second  cuts  do  not  last  so  long. 
Oregon  pine  has  given  nearly  the  same  lengfth  of  service  under 
like  conditions,  Oregon  pine,  however,  in  recent  years,  both  for 
timber  and  piling,  has  been  very  inferior  in  quality  as  compared 
with  that  of  ten  or  fifteen  years  ago.  My  experience  with  Texas 
pine  dates  back  only  about  three  years,  consequently  I  am  unable  to 
give  any  information  as  to  its  probable  value. 

2.  Creosotcd  timber  and  piling  are  being  mainly  used  for  construe 
tion,  renewals  and  repairs  of  trestle  bridges  except  for  stringers  ami 
ties. 

3.  Caps,  12x14-14. 
Stringers,  4  ply  7x16-28. 
Ties,  6x8-14. 
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Guard  rails,  6x8  14. 
Sway  braces,  3x10. 
Cap  struts,  6x10. 
Longitudinal  girts,  6x10. 

4.  We  have  a  standard  for  ballast  deck  bridges,  cuts  of  which 
appear  on  pages  165,  166  and  167  of  the  proceedings  of  the  sixteenth 
annual  convention.  It  consists  of  six  piles  per  bent,  14- foot  centers; 
14x14-16  caps;  solid  close  laid  floor  of  creosoted  timber  8x14  under 
the  ties,  and  10x10  from  the  ends  of  the  ties  each  side  to  make  up  the 
full  width  of  the  bridge.  I  approve  of  this  style  of  construction 
and  consider  it  a  good  bridge  in  every  particular.  Thoroughly 
screened  hard  rock  ballast  should  be  used,  for  if  fine  gravel  and 
stone  dust  collects  at  the  bottom  of  the  ballast  it  will  hold  the  mois- 
ture and  in  time  will  rot  the  timber. 

5.  In  our  soil,  piles  are  first  to  fail  and  require  earliest  renewals, 
except  in  salt  or  alkali  ground  where  they  will  last  twenty  years  or 
more. 

6.  We  make  one  general  inspection  annually,  in  May  or  June, 
when  the  condition  of  all  parts  of  trestles  is  carefully  noted,  and 
records  made  thereof.  When  the  notes  are  written  up  copies  arc 
sent  to  the  general  superintendent  and  chief  engineer.  We  also  have 
a  regular  bridge  inspector  who  is  constantly  going  over  the  line, 
looking  after  the  welfare  of  bridges,  drain  boxes,  buildings,  mail 
cranes,  etc. 

7.  Our  largest  trestles  are  now  provided  with  metal  water  barrels 
which  are  kept  filled  by  freight  engines.  The  ground  under  and 
about  trestles  is  kept  free  from  dry  weeds,  grasses  and  other 
combustible  material. 

L.  D.  Smith,  Southern  Pacific  Co.,  San  Francisco,  CaL: 

1.  For  piling  we  use  Oregon  pine  and  Washington  fir,  creosoted, 
except  for  temporary  work.  We  believe  this  is  the  best  material 
for  the  purpose  on  the  coast. 

2.  All  piles  are  creosoted  at  the  company's  plant,  using  ten 
pounds  of  creosote  per  cubic  foot.  We  do  not  creosote  any  other 
material  in  trestle  bridges. 

3.  We  use  12x14  caps,  8x17  stringers  and  6x8  ties.  (Pacific  Coast 
Specifications,  Harriman  Lines.) 

4.  We  use  ballast  floor  trestle  bridges  wherever  we  have  sufficient 
head  room.  The  cost  is  about  twenty  per  cent  greater  than  for 
open  deck,  but  they  are  easier  to  keep  in  line  and  surface,  and  the 
stringers  will  last  almost  twice  as  long  as  in  open  trestle.  The  decks 
are  fireproof;  trains  pass  over  them  with  less  noise  and  jar,  and  the 
ties  at  the  ends  of  the  bridges  on  the  embankments  do  not  pound 
down  as  at  the  ends  of  open  deck  bridges.  Such  bridges  require 
little  or  no  repairs  for  fifteen  to  twenty  years. 

5.  In  open  trestles  we  find  that  the  tie  gives  out  first  under  the 
tie  plates,  by  crushing  and  rotting,  where  plates  are  used.  In  un- 
treated trestles  the  piles  give  out  first,  thus  requiring  the  renewal 
of  the  entire  structure,  or  a  very  heavy  expense  for  the  redriving  of 
piles.    It  seldom  pays  to  drive  a  pile  bridge  and  maintain  the  old 

deck. 

6.  Trestles  are  inspected  quarterly  by  the  superintendent  of 
bridges  and  buildings,  or  his  representative,  and  annually  by  the 
general  bridge   inspector.     The  piles  afe  examined  to  a  depth  of 
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eighteen  inches  below  ground  line.  A  common  method  is  to  sound 
the  pile  with  a  hammer,  and  those  which  seem  to  be  decaying  inside 
are  bored.  The  same  rigid  examination  is  also  made  of  the  decks, 
and  an  estimate  prepared  of  all  that  is  required  to  keep  the  trestle 
in  good  repair  for  a  year. 

7.  The  only  provision  we  have  made  so  far  on  open  decks,  is 
»o  paint  the  ties  and  tops  of  stringers  and  caps  with  fireproof  paint. 
Water  barrels  are  also  provided  and  kept  filled  with  water. 

I  am  indebted  to  Mr.  G.  W.  Rear,  general  bridge  inspector,  for 
th«  subject  matter  of  these  answers,  for,  since  leaving  the  Gulf, 
Colorado  &  Santa  Fe  Railway  I  have  not  had  anything  to  do  with 
bridge  work. 

B.  I.  Mustain,  El  Paso  &  Northeastern  R.  R.,  El  Paso,  Texas: 

1.  We  use  Texas  pine  in  all  of 'our  pile  bridge  work.  All  piles  are 
creosoted,  which  seems  to  be  the  most  satisfactory  treatment  for 
use  in  this  hot  and  dry  climate. 

2.  All  bridge  timbers  are  creosoted,  and  built  of  3x12  solid 
flooring  on  top  of  ten  8x16  stringers,  as  shown  on  pages  192  and 
193  of  sixteenth  annual  proceedings,  which  makes  the  bridge  a 
very  substantial  structure.  Caps  14x14-14.  We  use  regulation  size 
track  ties  with  eight  inches  of  gravel  ballast  between  the  planking 
and  the  ties.  This  makes  the  bridge  fireproof  from  above,  as  any 
one  tie  will  burn  without  destroying  the  bridge.  This  style  of 
bridge  is  the  best  I  have  seen,  and  while  more  expensive  to  repair, 
it  is  more  than  offset  by  the  greater  length  of  life  of  the  timber. 

3.  Where  frame  bents  are  used  they  are  built  on  concrete  foun- 
dations. Five  12x12  posts  are  used  on  sills  of  the  same  size.  Sway 
braces,  3x10,  are  bolted  to  the  sills,  posts  and  caps.  On  double 
or  triple  deck  bents,  8x12  line  girts  are  used,  and  on  heavy  grades  a 
diagonal  brace  reaches  from  the  cap  of  one  bent  to  the  sill  of  next 
bent,  which  takes  the  place  of  tower  bracing.  I  think,  however,  there 
is  no  method  of  bracing  that  is  quite  so  safe  as  tower  bracing.  The 
El  Paso  and  Southwestern  is  the  only  road  where  I  have  seen 
this  style  of  diagonal  bracing  in  use. 

4.  These  bridges  are  all  ballast  decked. 

5.  Piling  and  posts  at  the  ground  line  are  first  to  decay,  and 
consequently  the  first  to  receive  attention. 

6.  Inspection  is  made  twice  per  year,  by  digging  around  piles 
and  sills,  and  testing  them  with  bar  or  auger;  estimate  is  then  made 
of  the  amount  of  material  that  will  be  necessary  for  repairs  or 
renewals.    We  make  the  inspection  on  a  light  train. 

7.  Where  bridges  are  not  ballasted,  a  2x6  is  placed  between  the 
ties  and  then  covered  over  with  gravel,  which  makes  a  good  fire 
protection. 

A.  H.  King,  Oregon  Short  Line  R.  R.: 

T.  Oregon  fir  is  universally  used  throughout  this  section  for 
bridge  work,  either  untreated,  creosoted  or  salt  treated.  The  latter 
method  consists  of  placing  the  timbers  in  the  waters  of  the  Great 
Salt  Lake,  and  should  be  kept  submerged  a  year  or  longer.  As  long 
as  the  saline  coating  remains  on  the  timber  the  crust  proves  a 
very  valuable  preservative,  and  piles  driven  25  to  30  years  ago  in 
the  lake  are  in  perfect  condition,  but  we  are  yet  unable  to  say  what 
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the  results  may  be  when  thus  treated  and  used  in  other  places,  re- 
mote from  the  lake.  Creosoting  will  prolong  the  life  of  piling,  but 
the  practice  is  so  recent  with  us  that  we  are  unable  to  say  how 
much  longer. 

2.  Answered    in    No.    i. 

3.  Our  common  standard  pile  bridge  consists  of  five  piles  in  each 
bent  Three  stringers  8x17-30  centered  under  each  rail:  6x8-9  fir 
ties:  5x8  guard  rail  ^d  12x14-12  fir  caps.  Piling  is  driven  on  a 
batter  in  such  a  way  that  if  center  lines  of  the  piles  were  extended 
they  would  meet  28  feet  above  the  rail.  Our  company  is  of  late 
favoring  the  ballast  floor  bridge  for  main  lines.  For  this  type  we  use 
a  16-foot  cap  and  12  stringers  and  four-inch  floor  covered  with 
prepared  roofing  over  which  is  spread  a  coat  of  asphaltum  about 
one-half  inch  in  thickness  (see  plan).  The  prepared  roofing  and 
asphalt  are  used  with  the  intention  of  making  a  watertight  floor 
to  keep  the  moisture  from  getting  to  the  stringers.  We  have  had 
instances  where  this  style  of  covering  for  some  reason  was  not  a 
success;  however,  we  believe  this  was  due  to  the  result  of  careless 
workmanship.  A  bridge  stringer  is  bolted  to  the  outside  to  retain 
the  broken  stone  or  gravel  ballast,  and  common  track  ties  are  used. 
With  treated  piling  and  this  style  of  deck  we  expect  to  add  to  the 
life  of  the  structure,  get  better  fire  protection,  and  show  less  cost 
for  maintenance,  as  the  matter  of  line  and  surface  is  taken 
care  of  oy  the  section  men.  We  estimate  that  the  various  members 
of  this  style  of  structure  will  last  about  the  same  length  of  time, 
and  that  the  added  life  of  the  structure  will  amply  repay  for  the 
additional  expense  incurred  in  its  construction. 

4.  Answered  in  No.  3. 

5.  In  this  inter-mountain  country,  where  rains  are  infrequent,  the 
deck  of  a  bridge  lasts  longer  than  the  piles.  Piles  which  do  not 
reach  the  water  are  the  first  to  fail,  but  by  treating  them,  and  driv- 
ing five  or  six  to  the  bent,  instead  of  four,  as  was  formerly  the 
custom,  we  expect  to  remedy  this  to  a  considerable  extent.  Ex- 
perience has  taught  us  that  white  oak  piles  will  last  longer  than  fir 
under  average  conditions,  when  not  treated.  By  using  treated  piling 
we  expect  to  prolong  the  life  of  them  so  that  they  will  last  as  long  as 
the  superstructure. 

6.  Usually  we  start  our  bridge  inspection  about  the  first  of 
September  by  making  use  of  an  engine,  superintendent's  car  and 
caboose,  the  party  being  composed  of  the  division  superintendent, 
division  engineer,  supervisor  of  bridges  and  buildings  and  the  road- 
master.  For  us,  this  system  is  the  most  satisfactory,  and  we  get 
the  best  results.  We  make  a  very  thorough  and  rigid  inspection  in 
every  particular,  examining  faulty  piles  and  timbers  with  a  five- 
eighths  steel  bar.  It  is  intended  that  the  material  in  a  bridge  shall 
remain  as  long  as  it  is  safe,  but  the  inspections  are  made  in  such  a 
way  that  necessary  repairs  shall  not  be  overlooked. 

7.  On  open  floor  bridges,  on  branch  lines,  we  plank  between  the 
ties,  and  block  the  openings  at  the  ends  of  the  ties,  under  the  guard 
rails,  and  fill  in  with  ballast,  and  we  find  a  notable  decrease  in  the 
number  of  fires  in  trestles.  Bruised  or  partially  rotted  ties,  bulk- 
heads and  caps  where  sparks  are  liable  to  find  a  lodging  place  are 
an  element  of  danger,"  and  a  double  reason  presents  itself  for  the 
removal  of  such.  Water  barrels  on  high  timber  trestles  should 
be  watched  closely,  and  kept  full  of  water.     The  ground  beneath 
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trestles  should  be  kept  free  from  weeds,  grasses  and  other  com- 
bastible  material,  which  I  think  is  a  general  rule  on  most  roads. 

The   subject   of   Pile  and    Frame   Trestle    Brid^^es   has   received 
consideration  in  a  number  of  our  former  proceedmgs. 

A.  H.  King, 
J.    F.    Pakker, 
W.  T.   Powell, 

B.    J.    MUSTAIN, 

L.  D.  Smith, 

Committee. 


DISCUSSION. 

Mr.  King. — In  this  report  I  have  mentioned  the  salt 
treatment  of  timbers.  This  is  not  of  interest  to  the  Asso- 
ciation as  the  treatment  consists  merely  of  placing  the  tim- 
bers in  the  water  of  the  Great  Salt  Lake.  I  believe  that  all 
other  features  of  the  report  have  been  discussed  when  we 
had  the  same  subject  up  at  previous  meetings. 

Mr.  A.  S.  Markley. — In  this  report  Mr.  King  shows  the 
use  of  prepared  roofing  and  asphaltum  on  a  ballasted  floor 
bridge.  Does  that  not  hold  the  water  above  the  flooring 
and  make  a  bad  job  of  it?  It  looks  as  though  it  would  cer- 
tainly hold  the  water  if  rain  fell  on  the  track. 

Mr.  King. — Our  chief  engineer  recently  asked  if  it  were 
not  a  fact  that  water  was  getting  through  this  protection  to 
the  floor,  and  we  found  that  it  was  in  some  places,  but  we 
believe,  that  by  putting  it  on  heavier  we  can  keep  the  water 
from  getting  through.  That  is  our  plan,  to  keep  the  mois- 
ture away  from  the  structure  altogether.  We  think  it  is  a 
very  good  bridge,  inasmuch  as  it  is  protected  against  fire, 
and  by  reason  of  the  extra  amount  of  timber  there  is  very 
little  danger  of  broken  stringers.  It  is  a  little  more  ex- 
pensive, but  we  think  it  has  justified  the  expense.  It  will 
also  show  less  cost  for  maintenance  as  the  matter  of  line 
and  surface  is  taken  care  of  by  the  section  men. 
-  Mr.  A.  S.  Markley. — Do  you  not  believe  that  if  you  had 
something  to  carry  off  the  water  instead  of  holding  it  there, 
it  would  be  better  ? 

Mr.  King. — ^There  is  an  outer  guard  rail  which  holds  the 
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ballast  on,  and  a  washer  one  inch  thick  is  placed  between 
the  guard  rail  and  the  floor,  so  that  the  water  is  permitted 
to  flow  off  through  that  opening.  The  floor  is  made  level, 
but  if  done  again  I  think  we  would  put  down  to  a  curved 
surface. 

Mr.  A.  S.  Markley. — Do  you  have  any  trouble  with  the 
ballast  cutting  through  the  water  proof  substance? 

Mr.  King. — We  do  not  use  broken  stone  for  ballast  at  all 
on  our  line,  but  fine  gravel.  Broken  stone  would  be  objec- 
tionable, because  it  would  cut  into  the  asphaltum. 

Mr.  Clark. — How  long  have  you  had  this  kind  of  bridge 
in  use? 

Mr.  King. — We  have  been  building  these  for  about  five 
years.  This  is  not  long  enough  to  be  an  absolute  test  as  to 
whether  the  stringers  will  last  without  deterioration  to  such 
an  extent  as  will  necessitate  the  renewing  of  the  entire  deck. 
I  would  consider,  however,  that  by  keeping  them  entirely 
dry  the  life  of  the  stringers  would  be  prolonged.  In  our 
territory  the  piling  goes  first,  and,  almost  invariably,  when 
it  is  necessary  to  renew  piling  we  find  the  superstructure 
good  and  very  frequently  use  the  stringers  again.  It  is  very 
uncommon  for  the  stringers  to  decay,  or  any  other  part  of  the 
superstructure,  except  the  ties.  As  far  as  rot  is  concerned, 
we  have  but  little  trouble  from  that,  and  our  idea  has  been, 
since  the  inauguration  of  this  plan  of  bridge,  that  it  would 
result  in  every  part  wearing  out  at  about  the  same  time. 
We  creosote  our  piles,  and  if  the  piling  will  last  I  think  the 
superstructure  will  be  good  for  another  twenty-five  years. 

Mr.  Clark. — I  know  of  a  bridge  constructed  on  similar 
lines.  The  builders  used  second-hand  stringers  and  they 
find  now,  after  about  five  or  six  years,  that  it  will  only  be  a 
year  or  two  until  they  will  have  to  tear  it  down  and  re- 
build it. 

Mr.  Sheldon. — In  regard  to  the  durability  of  that  plan  of 
construction :  Some  18  years  ago  we  had  a  few  spans 
where  we  wanted  to  make  a  continuous  roadbed.  We  put 
on  second-hand  I-beams  and  covered  these  with  four-inch 
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plank,  and  laid  on  this  a  tarred  felt  and  pitch  roof,  and 
dumped  gravel  on  it.  Occasionally  we  look  under  this 
bridge  and  we  find  it  still  in  good  condition.  I  know  of 
nothing  better  than  a  tar  and  felt  roof.  This  structure  will 
probably  last  twenty-five  years  before  there  is  any  decay 
to  the  timber. 

Mr.  Reid. — ^The  question  has  come  up  several  times  as  to 
the  advisability  of  building  ballast-deck  trestles.  I  do  not 
think  that  it  pays  ta  build  a  ballast  deck  unless  one  can  use 
creosoted  timbers.  If  one  is  to  put  a  ballast  deck  on  that  will 
be  proof  against  water,  unless  the  timbers  are  creosoted  I 
do  not  think  it  will  last  as  long  as  a  deck  without  the  ballast. 
There  is  also  a  question  as  to  whether  it  pays  to  use  creo- 
soted timber  in  trestles  at  all,  as  the  changes  in  locomotives 
and  equipment  usually  require  changes  in  the  structure  be- 
fore they  wear  out,  even  if  not  creosoted.  Our  ordinary 
timber  trestles  will  last  about  14  years,  and  that  is  about  as 
long  as  any  trestle  will  last  under  our  traffic,  by  reason  of 
changes  in  the  rolling  stock. 

Mr.  A.  S.  Markley. — It  is  hardly  conceivable  that  there 
will  be  any  heavier  equipment  than  we  have  now. 

Mr.  Reid. — It  is  not  simply  a  question  of  heavier  locomo- 
tives, but  other  changes  come  up.  As  a  road  grows  older 
and  can  stand  the  expense  there  are  changes  in  alignment, 
changes  from  temporary  to  permanent  structures,  or  other 
changes  which  make  it  expedient  to  take  out  these  tempo- 
rary structures. 

Mr.  Clark. — Answering  Mr.  Markley.  I  do  not  see  any 
signs  that  we  have  reached  the  limit  in  weight  of  locomo- 
tives or  other  rolling  stock.  It  would  not  surprise  me  to  see 
about  as  miKh  change  in  our  rolling  stock  in  the  next  ten 
years  as  there  has  been  in  the  past  ten  years.  To  my  knowl- 
edge a  certain  company  is  experimenting  with  a  car  that 
will  carry  200,000  lbs.  If  it  is  found  to  be  a  success  they 
expect  to  put  such  cars  on  the  road,  and  if  they  do  it  other 
companies  will  do  the  same. 

^Ir.  Hudson. — I  would  Ijkc  to  ask  the  experience  of  the 
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members  in  applying  caps.  My  observation  is  that  the  caps 
give  way  before  the  piling.  Our  standard  is  14x14  for  a 
ballast  deck  and  six-pile  bents.  Figuring  on  this  it  is 
one-third  cheaper  than  a  permanent  structure. 

Mr.  Reid. — Can  any  one  say  what  these  ballast-deck  ' 
trestles  cost  per  foot,  designed  for  a  load  equivalent  to  the 
Cooper  E-50  locomotive  ?  Most  roads  now  would  have'  to 
design  trestles  for  a  load  20  per  cent  heavier  than  a  train 
of  20-ton  steel  hopper  cars.  There  is-  no  question  in  my 
mind  but  what  we  will  get  this  very  soon.  If  the  cost  is 
much  more  expensive  than  ordinary  trestles  it  is  a  question 
whether  it  would  pay  to  build  them. 

Mr.  King. — ^The  cost  per  span,  where  not  carried  to  an 
excessive  height,  say  sixteen  feet,  is  perhaps  in  the  neigh- 
borhood of  $250  or  $300  per  span,  or  an  increase  over  the 
ordinary  trestle  of  perhaps  50  per  cent.  However,  I  wish 
to  say  that  this  plan  of  construction  is  not  provided  for  any 
of  our  branch  lines ;  only  for  the  main  lines  and  where  the 
traffic  is  heaviest.  We  have  a  standard  for  the  branch 
lines  which  we  consider  good  enough  for  the  traffic.  More- 
over, we  expect  to  allow  structures  of  this  kind  to  remain 
in  place  until  they  fail.  We  will  not  change  them  out  simply 
because  they  are  wooden  structures.  If  these  bridges  prove 
to  be  good  for,  say,  another  20  years  to  come  the  proba- 
bilities are  that  they  will  be  allowed  to  remain  until  they 
fail,  and  at  that  time  I  presume  the  question  of  replacing 
them  with  permanent  structures  may  be  taken  up. 


X. 

DOCKS    AND    WHARVES. 
REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  &  Building  Association: 

The  Committee  on  Subject  No.  lo— Docks  and  Wharves,  in- 
cluding Appliances  for  Transferring  Cars  from  Wharves  to  Float- 
ing Equipment  and  Best  Method  of  Transferring  Freight  from 
Dock '  Warehouses  to  Vessels,  and  from  Vessels  to  Dock  Ware- 
houses at  Various  Stages  of  Water,  respectfully  submits  the  fol- 
lowing report: 

The  subject  of  Docks  and  Wharves  was  reported  on  and  dis- 
cussed at  the  1905  Convention;  for  that  reason  this  part  of  sub- 
ject No.  10  will  be  touched  upon  only  in  a  general  way  by  this 
Committee. 

That  part  of  the  subject  relating  more  particularly  to  trans- 
ferring passengers  from  terminal  stations,  and  freight  in  packages 
or  carload  lots  from  wharves  to  vessels  or  vice  versa,  will  be 
treated  more  in  detail. 

In  order  to  obtain  the  information  in  regard  to  the  practic*^  of 
handling  passengers  and  freight  at  various  points,  the  Committee 
prepared  cirailar  letters  containing  a  number  of  questions  relat- 
ing to  this  subject,  and  mailed  them  to  the  members  of  this  As 
sociation.  The  Committee,  however,  was  not  very  successful  in 
obtaining  data;  out  of  43  inquiries  sent  out,  only  seven  replies 
were  received,  and  of  these  only  four  contained  information  on 
the  subject  matter. 

The  report  of  the  Committee  will  necessarily  have  to  be  based 
principally  upon  research  from  engineering  publications  and  re- 
ports of  other  associations. 

DOCKS  AND  WHARVES. 

These  are  general  terms  for  structures  located  at  water  terminals 
where  vessels  are  docked  and  where  freight  is  transferred  from  ves- 
sels to  freight  sheds,  railroad  cars,  etc.,  or  vice  versa.  . 

The  various  structures  comprising  the  docks  and  wharves  at  a 
terminal  may  be  classified  as  follows: 

Lighterage  Piers: 

Open  deck  or  covered  piers  at  which  freight  is  loaded  directly 
from  cars  to  vessels,  or  vice  versa. 

Export  Piers: 

Covered  piers  with  one  or  more  floors,  to  which  freight  is  un- 
loaded and  stored  for  shipment  by  steamers  or  coast  vessels. 
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Landing  Piers: 

Open  decks  where  cars  are  shipped  and  received  by  means  of  car 
floats,  transfer  steamers,  etc 

Station  Piers: 

Covered  piers  without  rail  connections  where  freight  is  shipped 
and  received  by  car  floats,  house  barges,  etc. 

Coal  Piers: 

Open  piers  where  coal  is  transferred  from  cars  into  barges  or 
steamers  either  by  gravity  or  special  lifting  or  conveying  machinery. 

Ore  Piers: 

Open  piers  where  ore  is  transferred  from  cars  into  vessels  or 
vice  versa. 

The  size  of  the  various  piers  above  named  depends  entirely  on    * 
the  amount  and  kind  of  business  done  at  such  piers. 

For  general  information,  the  following  may  be  of  interest: 

O^en  Deck  Lighterage  Piers  need  generally  not  be  over  35  to  40 
feet  wide  with  two  tracks  along  center  of  pier.  The  tracks  may 
be  depressed  so  as  to  bring  the  floor  of  cars  on  a  level  with  the 
floor  of  pier  on  each  side  of  the  tracks.  The  length  should  prefer- 
ably be  from  400  to  600  feet,  to  give  ample  frontage  for  boats  to 
lie  alongside  of  pier,  for  discharging  or  loading. 

Covered  Lighterage  Piers  should  generally  be  no  to  125  feet 
wide  and  about  600  feet  long,  with  two  tracks  in  the  center,  the 
level  of  the  tracks  to  be  depressed  so  as  to  bring  the  floor  of  the 
cars  on  a  level  with  the  floor  of  the  pier.  There  should  be  a  plat- 
form on  the  outside  of  pier  shed  not  less  than  4  feet  wide,  pro- 
vided with  mooring  piles  and  posts  for  tying  vessels.  The  posts 
of  the  shed  should  be  so  spaced  as  to  suit  the  spacing  of  gang- 
ways of  lighters  as  much  as  possible,  and  the  doors  be  arranged 
in  such  a  manner  as  to  facilitate  the  handling  of  freight.  At 
wharves  where  the  range  of  tide  is  not  large,  the  sides  of  the 
piers  are  generally  equipped  with  short  gangway  bridges  that  can 
be  raised  and  lowered  to  suit  small  differences  in  the  rise  and  fall 
of  the  water,  to  facilitate  wheeling  and  transferring  freight  to 
harbor  barges,  etc. 

The  pier  shed  superstructure  should  generally  be  of  steel  con- 
struction or  slow  burning  mill  construction.  If  wood  is  used,  it 
should  be  painted  with  fireproof  paint  or  whitewashed  to  prevent 
sparks  from  setting  fire  to  it.  The  outside  of  shed  is  often  covered 
with  galvanized  sheet  iron.  The  roof  should  be  designed  flat  with 
a  monitor  along  center  of  house  provided  with  windows,  to  furnish 
as  much  light  as  possible.  The  shed  should  be  lighted  with 
electricity  at  night,  and  be  thoroughly  equipped  with  hydrants,  fire 
plugs,  automatic  sprinklers  and  buckets,  for  fire  protection. 

Export  and  Storage  Piers: 

These  should  be  about  125  feet  wide  and  from  600  to  800  feet 
long,  depending  upon  the  class  of  vessels  calling  at  the  pier;  they 
should   be   built    for  ample   storage  capacity.     Generally   two-story 
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sheds  are  used  for  these  piers  on  account  of  the  height  of  ocean 
steamers,  the  first  story  about  20  ft,  the  second  story  about  18  ft., 
dear  height,  making  height  from  top  of  pier  to  eaves  about  42  ft. 
A  platform  about  6  ft.  wide  should  be  provided  on  the  sides  and 
water  ends  of  piers;  on  this  platform  to  be  placed  mooring  piles 
and  posts  for  fastening  vessels,  etc.  These  piers  should  be  pro- 
vided with  two  tracks  running  along  center  of  pier  shed,  the 
tracks  to  be  depressed  to  bring  floor  of  cars  on  a  level  with  the 
floor  of  the  pier.  In  some  cases  it  is  desirable  to  run  an  open 
track  along  one  side  of  shed  for  unloading  direct  from  cars  to 
vessels,  in  which  case  the  platform  on  the  track  side  is  to  be  made 
not  less  than  12  ft.  wide.  The  pier  shed  should  be  provided  with 
monitors  and  windows  in  the  roof,  and  also  a  number  of  smaller 
windows  along  the  upper  part  of  sides  of  second  story.  The  shed 
should  be  lighted  by  electricity  and  be  provided  with  fire  hydrants, 
chemical  fire  extinguishers,  automatic  sprinklers,  chemical  engine, 
buckets,   etc.,  to  give  full  protection  against  fire. 

For  handling  freight  between  the  two  stories,  when  a  track  can- 
not be  provided  on  the  upper  floor,  a  suitable  number  of  elevators 
for  freight  and  endless  barrel  elevators  should  be  provided.  Spiral 
or  inclined  chutes  may  be  provided  for  lowering  certain  kinds  of 
freight  from  the  upper  to  the  lower  floors  of  pier  sheds. 

At  piers  where  passengers  are  landed  from  steamers,  etc.,  the 
upper  floors  are  frequently  used  in  part  for  such  purposes. 

Landing  Piers: 

These  piers  have  rail  connection  with  the  yard  tracks  and  gen- 
erally form  the  bulkhead  and  support  for  transfer  bridges  upon 
which  cars  are  transferred  from  the  land  to  the  floating  equipment, 
or  vice  versa. 

Station  Piers: 

These  piers  or  freight  stations  are  generally  located  along  the 
harbor  where  no  rail  connections  can  be  made  and  freight  is  de- 
livered by  car  floats  or  transfer  steamers  and  passengers  by  ferry 
boats.  The  size  of  such  piers  again  depends  largely  upon  the 
amount  of  business  handled,  and  in  some  cases,  like  New  York 
Harbor,  more  frequently  upon  the  amount  of  room  available.  For 
freight  service  such  station  piers  should  be,  where  the  room  is 
available,  from  no  to  125  feet  wide,  and  about  600  feet  long,  pro- 
viding for  a  driveway  along  the  center  and  storage  along  the  sides. 
A  3  ft.  platform  should  be  provided  on  the  three  sides  of  shed 
along  the  water,  equipped  with  a  proper  number  of  mooring  cleats, 
piles  or  posts,  for  tymg  car  floats  and  other  vessels.  Incoming 
freight  will  be  delivered  to  pier  by  car  floats,  and  cars  unloaded  there, 
while  the  outgoing  freight  will  be  received,  preferably  from  a 
bulkhead  along  street  adjoining  the  water  edge,  where  the  heads 
of  car  floats  can  be  tied  to  bulkhead  and  the  freight  delivered 
over  the  end  of  car  floats  on  the  center  platforms  direct  to  the 
cars  on  the  floats;  in  this  manner  the  handling  of  outgoing  freight 
will  not  interfere  with  the  handling  and  hauling  of  incoming 
freight. 

For  the  passenger  service  special  landing  slips  and  bridges  are 
provided.     The   ferry  boats   enter   the   slip,   the   hinged   bridge   is 
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raised  or  lowered  to  suit  the  height  of  lower  floor  of  ferry  boats, 
and,  after  the  boat  has  been  properly  secured  by  means  of  hand 
winches  on  the  bridge,  the  passengers  pass  out.  A  small  difference 
in  height  between  the  floor  of  ferry  boat  and  the  hinged  bridge  is 
generally  overcome  by  placing  small  movable  platforms  from  boat 
to  bridge  to  allow  foot  passengers  to  pass  without  danger  or  diffi- 
culty. In  double  deck  ferry  boats,  overhead  hinged  bridges  are 
provided  for  landing  passengers  to  second  story  of  passenger  shed 
or  station. 

Coal  Piers: 

These  are  generally  built  of  such  height  as  to  admit  the  dumping 
of  coal  from  hopper-bottom  cars  into  pockets  provided  in  the  pier 
and  let  through  chutes  directly  into  the  vessels.  The  chutes  arc 
arranged  so  that  they  can  be  raised,  lowered  or  extended,  to  suit 
the  requirements  of  the  vessels  loading  coal.  At  coal  piers  usually 
special  arrangements  must  be  made  in  the  chutes  and  pockets  to 
reduce  the  drop  of  the  coal  on  account  of  breakage.  Screens  are 
also  required  for  hard  coal  chutes  to  clean  the  coal  from  dust 
Coal  piers  are  built  with  three  or  five  tracks  on  the  top  deck.  When 
three  tracks  are  used  the  two  outside  tracks  are  used  for  loaded 
cars  and  the  middle  tracks  for  the  empty  cars.  The  grades  and 
switches  are  generally  so  arranged  that  the  cars,  when  unloaded, 
can  readily  be  moved  to  end  of  pier,  and  from  there  over  to  the 
center  track,  the  grade  of  which  descends  in  an  opposite  direc- 
tion from  the  loaded  car  tracks,  to  drop  the  cars  back  toward 
the  shore  and  general  yard. 

For  long  piers  generally  five  tracks  are  used.  The  two  tracks 
nearest  to  the  edge  of  the  pier  are  used  for  loaded  cars,  and  coal 
is  dumped  from  both  tracks  and  delivered  by  chutes  to  vessels, 
while  the  center  track  is  used  for  return  track  of  empty  cars  similar 
to  the  arrangement  of  3-track  pier. 

The  pockets  on  the  pier  and  the  chutes  should  be  so  located  as  to 
suit  the  lengths  of  cars,  and  the  crossover  switches  between  the 
loaded  car  tracks  should  be  so  arranged  that  cars  can  readily  be 
shifted  from  one  track  to  another  when  desired,  to  bring  the 
needed  grade  of  coal  to  a  certain  vessel;  this  is  especially  neces- 
sary for  piers  where  hard  coal  is  handled,  on  account  of  the  many 
grades  of  coal  provided  for  the  market. 

Locations  of  coal  piers. — Where  a  down  grade  can  be  obtained 
from  the  general  yard  to  the  top  deck  of  the  pier,  and  the  top  deck 
also  have  a  downward  grade  with  the  traffic,  it  will  give  the  best  re- 
sults, as  coal  can  be  quickly  delivered  to  the  pier;  where  this 
is  not  possible,  the  arrangement  of  grades  in  the  yard  on  approach 
to  pier  should  be  such  that  the  cars  can  readily  be  delivered  near  the 
end  of  the  pier.  At  this  point  a  steep  incline  is  provided  and  cars  are 
pulled  to  top  of  pier  by  means  of  steel  cable  and  stationary  engines, 
or  the  cars  may  be  run  out  on  lower  deck  to  near  sea  end  of  pier 
and  hoisted  on  an  incline  to  top,  and  then  let  the  loaded  cars  drop 
back  over  pockets  for  unloading  and  returning  to  empty  car  yard. 
The  delivery  of  coal  for  such  piers  is  necessarily  slower  than  for 
locomotive  delivery  where  a  number  of  cars  can  be  delivered  over 
the  various  tracks  leading  to  pier.  Another  plan  may  be  used 
by  providing  an  upgrade  to  water  end  of  pier,  pushing  the  cars 
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from  the  yard  to  outer  end,  and  letting  them  drop  back,  on  down- 
grade, over  the  pockets  for  unloading  and  returning  to  empty  car 
yard,  the  switches  being  so  located  that  the  cars  can  be  led  to  one 
or  more  tracks  where  light  car  trains  are  made  up.  The  grades 
are  generally  such  that  cars  are  allowed  to  move,  without  requir- 
ing an  attendant,  to  empty  car  yard. 

Another  system  of  coal  pier  m  use  is  the  so-called  car  dumps, 
where  loaded  cars  are  raised  upon  a  steel  frame  by  hoisting  ma- 
chinery by  stationary  engines,  and  dumped  by  the  frame  holding 
the  car  tilting  and  spilling  the  coal  into  a  large  chute  over  which 
the  coal  is  delivered  into  vessels.  The  capacity  of  such  plants  is 
also  limited  on  account  of  taking  care  of  only  one  car  at  a  time, 
and,  in  case  of  a  breakdown  in  the  machinery,  the  plant  is  idle, 
while  for  locomotive  delivery  piers  interruptions  on  account  of 
breakdowns  are  not  as  frequent,  nor  do  they  cause  the  stoppage  of 
the  plant,  as  cars  can  be  delivered  on  several  tracks  and  by  the  turn- 
outs  and  crossovers  to  numerous  pockets  on  the  piers. 

Coal  piers,  where  arrangements  can  be  made  for  storing  a 
quantity  of  coal  in  the  pockets  of  piers  preparatory  to  loading  ves- 
sels,  will  be  of  advantage. 

All  coal,  before  entering  the  shipping  pier,  is  generally  weighed, 
and  a  suitable  track  scale  will  have  to  be  provided  a  proper  distance 
from  the  entrance  to  pier. 

Ore  Piers: 

Piers  for  loading  ore  into  vessels  are  built  and  used  much  on 
the  same  general  principle  as  coal  piers.  When  favorable,  the 
cars  should  be  delivered  on  top  of  the  pier  by  locomotives.  The 
piers  should  be  made  of  sucK  width  and  height  as  will  take  care 
of  the  kind  and  size  of  vessels  to  be  loaded. 

Ore  piers  for  loading  ore  from  vessels  into  cars  or  on  stocking 
piles  on  piers  are  arranged  quite  differently  from  the  piers  for 
loading  ore  into  vessels.  Open  deck  piers  are  used  for  loading 
ore  into  cars,  the  vessels  are  tied  against  the  pier,  and  the  ore 
picked  up  in  the  boat  by  a  grab  bucket ;  these  buckets  being  operated 
in  a  number  of  ways.  The  simplest  and  crudest  method  is  by  hoist- 
ing the  bucket  from  the  hold  by  a  derrick  and  hoisting  engine  on 
the  vessel,  and  then  by  the  so-called  telpherage  method  moved  to 
the  pier  with  a  rope  operated  by  a  hoisting  engine  on  the  pier. 
Numerous  hoisting  engines  and  derrick  poles  are  provided  along 
the  dock  to  admit  working  from  the  various  hatches  in  the  ves- 
sel. Another  more  modem  method  is  to  provide  on  the  pier  an 
electrically  operated  hoist  or  hoists  mounted  on  a  steel  frame  with 
long  arms  reaching  from  the  pier  to  the  center  of  the  vessel. 
These  hoists  are  movable  on  a  track  parallel  to  the  pier,  the  buckets 
are  lowered  into  the  vessel  from  the  long  arms,  and,  when  loaded, 
are  raised  to  the  proper  height  to  clear  cars,  and  then  moved  on  the 
arm  by  means  of  a  small  trolley  toward  the  car,  and  the  ore 
dropped  into  the  cars  standing  on  a  track  between  the  edge  of  the 
pier  and  the  side  of  the  hoist  For  storing  ore  on  piers  or  ground 
back  ol  piers  generally  long  armed  traveling  hoists  are  used, 
reaching  from  the  boat  beyond  the  pier,  the  ore  is  picked  up  by 
grab  buckets,  raised  to  proper  height,  and  then  moved  along  the 
arm  of  the  hoist  to  point  of  storage.  These  hoists  are  also  mounted 
on  tracks  and  can  be  moved  parallel  with  the  pier. 
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The  long  arm  hoists  can  also  be  used  for  loa<linfi[  ore  from  the  ves- 
sel direct  into  cars  or  from  the  storage  dmnp  mto  cars  standing 
adjacent  to  and  parallel  with  the  pier. 

The  foregoing  description  of  the  various  piers  will  give  a  general 
idea  on  the  subject  of  docks  and  wharves,  and,  while  in  some 
instances  the  subject  of  handling  freight,  etc,  had  to  be  touched 
upon  to  give  a  dear  description  of  a  certain  pier,  this  subject  will 
be  treated  in  detail  in  the  following  paragraphs. 

A-ppliances  for  Transferring  Passengers  and  Freight  from  Wharves 
to  Floating  Equipment: 

a.  Transferring  passengers  in  cars  to  floating  equipment  and  vice 
versa. 

b.  Transferring  passengers  from  wharf  stations  to  floating  equip- 
ment and  vice  versa. 

c  Transferring  freight  in  cars  to  floating  equipment. 

d.  Transferring  package  freight  from  pier  freight  sheds  and 
warehouses  to  floating  equipment  or  vessels. 

e.  Transferring  padcage  freight  from  floating  equipment  or  ves- 
sels to  piers,  freight  sheds  and  warehouses. 

Passengers  in  cars  are  transferred  over  transfer  bridges  to  a  car 
float  or  transfer  steamer,  moored  to  the  transfer  bridge. 

The  transfer  bridge  is  either  a  wooden  or  sted  girder  or  truss 
bridge,  hinged  at  the  shore  end  or  bulkhead  so  as  to  allow  a  vertical 
movement  of  the  bridge.  The  outer  end  of  the  bridge  is  generally 
supported  on  a  pontoon  which  rises  and  falls  with  the  tide  or  varia- 
tion in  level  of  water.  The  pontoons  are  generally  provided  with 
a  pump  to  fadlitate  raising  and  lowering  of  bridge.  The  modem 
transfer  bridges,  espedally  where  passenger  equipment  is  handled, 
are  hinged  at  the  shore  or  bulkhead  end  similar  to  the  above  men- 
tioned pontoon  bridge,  but  the  outer  end  is  supported  by  steel 
bars  and  heavy  screws  from  an  overhead  steel  frame  and  girders. 
These  modem  transfer  bridges  are  usually  built  with  an  apron 
or  second  span  to  allow  a  larger  vertical  movement,  and  to  pro- 
duce easier  grades  for  the  motive  power  to  be  moved  over  it 
The  shore  end  of  the  transfer  bridges  being  fixed  on  a  pin  bearing, 
even  for  moderate  differences  between  high  and  low  tides  or  water, 
junctions  of  ^ades  are  produced  that  must  be  regulated  to  the 
maximum  vertical  movement  provided  for  in  the  cars,  so  as  not  to 
lift  them  from  their  bearings  or  otherwise  injure  them.  The  general 
styles  of  the  single  span  transfer  bridges  usually  employed  for 
handling  freight  traflic  are  shown  by  Plan  No.  i,  and  those  of  two 
spans  generally  used  for  passenger  cars  are  shown  by  Plan  No. 
2  attached. 

The  Intercolonial  Railway  Co.  have  in  service  at  Mulgrave,  Nova 
Scotia,  and  Point  Tupper  at  Cape  Breton,  a  three-leaf  or  three- 
span  transfer  bridge  to  serve  steel  transfer  steamers  carrying  both 
freight  and  passenger  traflic  across  the  Straits  of  Canso.  The 
shore  span  is  a  through  truss  lOO  ft.  long,  the  middle  span  girders 
50  ft.  long,  and  the  outer  or  sea  end  span  girders  35  feet  between 
supports ;  the  latter  is  provided  with  a  15  ft  overhang  over  supports 
to  allow  the  transfer  steamer  to  reach  under  the  bridge  while  be- 
ing loaded. 

A  very  complete  description  and  photographic  views  of  the  trans- 
fer bridges  of  the  Intercolonial  Railway  at  Mulgrave,  Nova  Scotia, 
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and  Point  Tupper  at  Cape  Breton,  and  the  transfer  steamer  Scotia, 
has  been  furnished  by  Mr.  John  Forbes,  Bridge  Engineer  of  the 
Intercolonial  Railway,  and  is  given  in  full  in  the  Appendix. 

The  floating  equipment  for  transferring  passengers  in  cars  gen- 
erally consists  of  steel  ferry  or  transfer  steamers  on  the  deck  of 
which  are  laid  two  or  three  tracks,  as  the  traffic  may  require ;  these 
tracks  usually  converge  to  two  tracks  at  the  ends,  to  fit  the  tracks 
on  the  transfer  bridge.  The  transfer  steamer  is  brought  up  against 
the  end  of  the  transfer  bridge,  and  by  means  of  toggle  bars  a  con- 
nection is  made  between  transfer  bridge  and  transfer  float  or  steam- 
er, bringing  the  level  of  rails  on  one  plane.  To  hold  the  transfer 
float  or  steamer  in  position  against  side  motion,  guard  racks  or 
fenders  are  provided  forming  a  berth  for  the  transfer  vessel;  to 
this  rack  or  fender,  as  well  as  to  the  transfer  bridge,  the  float  or 
steamer  is  securely  fastened  or  moored  before  any  loading  or  un- 
loading is  done.  The  work  of  loading  or  unloading  must  be  done 
carefully,  to  balance,  as  much  as  possible,  the  weight  on  the  boat, 
to  avoid  excessive  twists  on  toggle  bars  and  transfer  bridges  by 
the  listing  of  uneven  loads  or  transfer  floats  or  steamers.  Special 
provision  should  be  made  in  the  construction  of  the  outer  leaf 
of  transfer  bridge  to  allow  the  twisting  or  warping  of  the  bridge 
to  suit  the  list  in  the  boat. 

Transferring  Passengers  from   Wharf  Station  to  Ferry  Boats  or 
Steamers: 

The  ferry  boat  enters  the  slip  or  berth  provided  for  landing  and 
is  brought  against  the  generally  short  wooden  transfer  bridge. 
The  ferry  boat  is  then  moored  to  the  transfer  bridge.  The  bridge 
is  raised  or  lowered  by  means  of  hand  winches  mounted  one  on 
each  side  of  the  transfer  bridge,  and,  when  the  proper  level  be- 
tween boat  and  bridge  floors  has  been  established,  small  platforms 
are  thrown  over  the  gap  or  joint  between  the  boat  and  tne  trans- 
fer bridge,  and^the  passengers  pass  afoot  from  the  ferry  boat  over 
the  transfer  bridge  to  destination.  The  teams,  automobiles  and 
other  vehicles,  are  generally  provided  for  in  the  central  portion 
of  the  ferry  boat,  and  move  off  the  boat  simultaneously  with  the 
passengers,  separate  passageways  being  provided  for  passengers 
on  each  side  of  the  driveway.  Where  double  deck  ferry  boats 
are  used,  auxiliary  narrow  steel  transfer  bridges  with  short  wooden 
aprons  are  provided  for  receivinjf  and  discharging  passengers  from 
the  upper  deck  to  second  floor  m  dock  house  or  station. 

The  ferry  boats  are  usually  double  ended  to  avoid  turning;  they 
are  about  from  i6o  to  200  feet  long  and  from  50  to  60  feet  wide, 
either  single  or  double  decks.  The  lower  deck  is  divided  into 
three  parts,  the  central  part  for  teams  and  other  vehicles,  and  the 
two  outside  parts  for  passengers.  The  upper  deck  generally  forms 
one  passenger  compartment.  The  modem  ferry  boats  are  operated 
by  means  of  screws,  while  some  of  the  boats  of  older  construction 
are  operated  by  side  paddle  wheels. 

Transferring  Freight  in  Cars  to  Floating  Equipment  or  vice  versa: 

For  transferring  freight  in  cars  to  floating  equipment  similar 
methods  are  employed  as  for  passenger  car  transfer,  except  that 
for  freight  purposes  generally  car  floats  without  power  are  used. 
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These  car  floats  have  usually  two  tracks  converging  at  ends  to  suit 
the.  spacing  of  the  tracks  on  the  transfer  bridges.  The  car  floats 
are  toggled  to  the  transfer  bridges  and  properly  moored,  then  the 
cars  are  run  over  the  transfer  bridges  onto  the  car  floats,  taking 
care  to  keep  the  load  on  the  float  balanced  as  much  as  possible. 
When  the  float  is  loaded,  or  has  all  the  freight  that  must  be  handled 
to  a  certain  delivery  point,  the  toggle  bars  are  pulled  back  to  the 
transfer  bridge,  and  the  float  loosened  from  its  moorings  and  moved 
by  a  steam  tug  boat  The  transfer  bridges  used  are  the  same  as 
for  the  passenger  car  transfer  already  described. 

Transferring  Package  Freight  and  General  Merchandise  from  Boats 
to  Freight  Sheds  and  Ivarehouses: 

For  the  flat-top  or  covered  harbor  barges  or  boats,  the  smaller 
package  freight  is  generally  wheeled  on  trucks  over  small  plat- 
forms, resting  on  the  edge  of  the  pier  and  on  the  vessel  to  the 
freight  shed  or  warehouses.  The  larger  and  heavier  freight  is 
hoisted  by  means  of  derricks  located  either  directly  on  the  vessel, 
or  on  the  edge  of  the  pier,  and  from  there  trucked  or  rolled  to 
the  warehouse,  where  it  may  be  loaded  on  delivery  wagons  by 
means  of  a  hoisting  crane. 

For  the  larger  vessels  or  steamers,  package  freight  is  generally 
hoisted  from  the  hold  to  the  proper  deck  on  the  vessel,  and  then 
discharged  to  the  pier  either  by  sliding  over  a  chute  from  the  ves- 
sel to  the  edge  of  the  pier,  or  by  a  derrick  on  the  edge  of  the  pier 
taken  from  the  deck  of  the  boat  and  lowered  or  carried  to  the 
pier,  and  from  there  either  trucked  or  rolled  into  the  warehouse 
for  storage  or  for  loading  on  delivery  wagons,  as  the  case  may  be. 

Package  freight  that  requires  rail  transportation  may  also  be 
transferred  from  the  boat  or  vessel  direct  to  freight  cars  stand- 
ing on  car  floats  on  the  opposite  side  of  the  pier  shed,  or  as  may 
suit  the  facilities  provided. 

Transferring  Package  Freight  from  Pier  Freight  Sheds  and  Ware- 
houses to  Floating  Equipment: 

For  the  flat  top  barges  and  the  roofed  barges  generally  used  for 
harbor  business,  the  lighter  pieces  of  freight  are  generally  wheeled 
to  the  boat  by  hand  trucks,  the  heavier  pieces  are  lifted  from  the 
edge  of  the  pier  shed  or  warehouse  to  the  boats  by  steam,  or  elec- 
tric power  derricks,  or  for  special  cases  derrick  equipped  boats 
are  brought  to  the  pier  shed,  etc.,  to  take  the  freight  from  the  pier 
to  the  boat;  this  latter  has  the  advantage  in  discharging  the  freight 
from  the  boat  to  warehouse  where  no  derricks  or  lifts  are  provided. 

For  handling  package  freight  and  general  merchandise,  especially 
when  certain  freight  of  uniform  packages  is  frequently  handled, 
power  conveyors  may  be  employed  in  the  warehouses  between  the 
second  floor  and  the  dock  floor,  such  as  elevators,  automatic  barrel 
elevators,  spiral  or  inclined  chutes.  For  delivering  and  handling 
package  freight  in  long  warehouses,  moving  platforms  may  be  em- 
ployed to  good  advantage  in  place  of  the  usual  trucking;  in  such 
cases,  the  inclined  or  spiral  chutes  from  the  second  story  should 
be  so  arranged  that  the  freight  lands  on  the  moving  platform  and 
is  carried  to  a  point  directly  opposite  the  boat  or  vessel  to  be 
loaded,  and  there  dropped  automatically  from  the  moving  platform 
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and  then  transferred  in  the  usual  manner  to  the  vessel.  For  large 
vessels,  the  top  deck  of  which  reaches  considerably  above  the  lower 
floor  of  the  warehouses,  freight  from  the  first  floor  of  the  ware- 
house can  be  raised  to  the  boat  by  means  of  stationary  or  movable 
derricks  located  on  the  edge  of  the  pier  shed,  or  by  means  of 
derricks  located  on  the  vessel  to  be  loaded.  From  the  second  story 
the  smaller  package  freight  can  generallv  be  slid  down  on  an  in- 
clined chute  to  the  deck  of  the  vessel,  unless  the  boat  is  very  large, 
in  which  case  the  freight  is  hoisted  to  the  boat  with  derricks; 
movable  narrow  inclined  moving  platforms  or  conveyors  leaning 
against  the  boat  or  vessel  for  handling  smaller  package  freight 
may  be  employed. 

For  transferring  ore  or  freight  of  similar  character,  special  un- 
loading machinery  is  provided,  such  as  traveling  hoists,  cranes,  or 
the  more  crude  arrangement  known  as  the  telpherage  system,  using 
a  derrick  on  the  vessel  to  lower  and  raise  the  bucket  to  and  from 
the  hold  of  the  vessel,  and  when  above  the  level  of  the  deck  at- 
tach a  rope  to  the  bucket,  operated  by  a  hoisting  engine  over  a  mast, 
both  located  on  the  pier,  pulling  the  bucket  over  to  the  pier,  the 
derrick  engine  on  the  boat  still  having  hold  of  the  bucket  but 
letting  out  its  line  to  admit  the  moving  of  the  bucket  to  the  pier 
for  dumping;  this  operation  is  reversed  and  repeated  for  every 
bucket  load.  Both  tne  vessels  and  the  pier  are  equipped  with  a 
number  of  hoisting  en^nes,  derricks  and  masts  for  working  on 
several  hatches  to  facilitate  quick  unloading. 

The  traveling  hoists  or  cranes  are  provided  with  arms  extend- 
ing over  the  center  of  the  boat  or  vessel ;  on  these  arms  automatic 
grrab  buckets  are  operated;  these  buckets  are  let  down  into  the 
hold  of  the  vessel  to  grab  a  load  of  ore,  etc.,  then  they  are  hoisted 
to  the  level  of  top  of  open  cars  and  run  along  the  extended  arm 
to  shore,  and  dumped  into  the  cars  which  stand  on  a  track  running 
along  the  dock,  between  the  edge  of  the  pier  and  the  traveling 
hoist  or  crane.  The  cars  when  loaded,  and  empty  cars  for  load- 
ing, are  generally  moved  along  the  pier  track  by  means  of  a  cable 
and  winches  operated  by  small  engines  located  on  the  pier. 

At  points  where  ore,  etc.,  is  received  in  larger  quantities  than 
can  be  loaded  on  cars  at  once,  or  on  the  great  lakes  where  naviga- 
tion stops  during  the  winter  months,  and  a  winter  supply  of  ore, 
etc,  is  delivered,  long  arm  traveling  cranes  are  provided,  and  the 
ore  that  is  not  to  be  loaded  on  cars  for  immediate  transportation 
is  stored  on  the  so-called  ore  storage  docks,  the  buckets  taking  the 
ore  from  the  vessels  are  then  traveling  overhead  beyond  the  load- 
ing tracks,  and  discharge  the  ore,  etc.,  on  storage  piles,  from  where, 
when  the  material  is  required  for  shipping,  it  is  again  picked  up 
by  buckets  operated  from  the  crane  and  loaded  into  cars  for  ship- 
ment. 

The  Committee  has  been  unable  to  obtain  much  data  relative  to 
handling  of  freight  in  cars  and  package  freight  at  points  where 
the  range  of  tide  is  very  large,  as  compared  with  the  range  of  tide 
at  New  York  Harbor  and  vicinity. 

The   following   are   some   of   the   maximum   ranges  of  tides   at 
various  seaports,  harbors,  etc.,  on  the  North  American  Continent, 
as  recorded  in  the  Tide  Tables  issued  by  the  United  States  Depart- 
ment of  Commerce  and  Labor,  Coast  and  Geodetic  Survey  for  the 
year  1908. 
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New  York,  The  Battery 5^  £Kt 

Hudson  Bay,  Port  Giurchill,   15.5  feet 

Hudson   Strait,   Ungara   Bay,    38.5  feet 

Labrador,  Indian  Harbor,   7.0  feet 

Newfoundland,   East  Coast 7.0  feet 

St.  Lawrence  River,  Murray  Bay 17.0  feet 

14.9  feet 

ier 27-5  feet 

)rge,  32.0  feet 

r  Minas  Basin,  50.5  feet 

Railway 47.0  feet 

11.8  feet 

10.5  feet 

lap  feet 


5.3  i 
6.2  f 


8.5  feet 

5JS  feet 

5.5  feet 

3.2  feet 

3-0  feet 

ao  feet 

ly.   L3  feet 

1.6  feet 

des,  up  to  10  feel,  can  be  taken  care 
r  bridges  for  transferring  freight  on 
[rat  for  the  greater  ranges  of  tide  or 
leld  for  favorable  height  of  water  to 
>ridge5,  or  arrangements  made  on  the 
elivery  tracks ;  in  such  cases  the  trans- 
er  than  usual  and  be  suspended  from 
counterweighted,  etc,  thereby  provid- 
ler  method  would  be  to  have  die  trans- 
f  and  arranged  to  move  up  or  down, 
3  of  track  on  the  transfer  bridge  and 
tracks  leading  to  the  transfer  oridge. 
;  transfer  bridge  for  different  heights 
only  a  moderate  amount  of  freight  is 
Eld  until  the  tide  has  reached  a  favor- 
f  cars  over  transfer  bridges,  the  track 
I  reasonable  distance  below  the  high 
Iocs  not  last  long  enough  to  make  the 

Scotland,  the  Clyde  Trust  has  in  serv- 
mer  "  Finnieston  "  104  ft  long  and  45 
h  a  movable  track  platform  on  which 
atform  is  raised  or  lowered  by  eight 
:ws  of  forged  steel,  and  the  screws  are 
ast  steel  brackets  which  are  supported 
itform  is  built  of  steel  girders,  closely 
ly  massive  steel  girders  on  each  side 
nsion  engine  is  used  for  operating  the  - 
atfonn  is  constructed  for  a  range  of 
lum  range  of  tide  at  Glasgow  Harbor 
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For  the  handling  of  pstckage  freight  at  piers  where  the  larger 
ranges  of  tide  are  to  be  met,  drop  stages  30  ft  long  are  used  at 
one  of  the  New  England  piers;  these  drop  stages  are  hinged  at 
inner  end  and  carried  by  a  gallows  frame  at  outer  end;  counter- 
weights are  arranged  on  this  frame  so  that  the  stage  is  raised  or 
lowered  by  hand.  Movable  brows  are  used  to  connect  the  out- 
load  of  drop  stage  with  the  deck.  Some  of  the  drop  stages  above 
mentioned  have  been  equipped  with  electric  escalators ;  these  are 
so  made  that  a  man  and  truck  ride  up  the  moving  gangway  with- 
out effort  and  proceed  on  the  floors  of  the  pier  shed  when  the  top 
of  the  escalator  is  reached.  The  movement  of  these  escalators  can 
be  reversed  if  desired  to  use  them  for  taking  freight  into  the  ves- 
sel. The  stages  are  wide  enough  to  allow  ample  gangway  along- 
side the  moving  escalator. 

At  some  European  ports  the  ranges  of  tide  are  large,  for  in- 
stance : 

Thames  River,  London,   20.5  feet 

Liverpool,    25.0  feet 

Cherbourg,   17.6  feet 

Southampton,    12.8  feet 

Havre,     22.5  feet 

Cardiff,    36.2  feet 

The  docks  are  generally  built  in  such  a  manner  that  the  vessels 
are  sheltered  against  large  ranges  of  tide ;  these  wharf  systems  are 
usually  provided  with  a  mean  water  and  high  water  basin;  the 
mean  water  basin,  at  entrance  to  wharves,  is  provided  with  sluice 
gates,  these  sluice  gates  being  kept  open  during  the  time  the  tide  is 
above  mean  water,  which  gives  the  vessels  about  six  hours  to  enter 
the  harbor.  As  soon  as  the  tide  reaches  the  level  of  mean  water 
the  sluice  gates  are  closed  and  the  water  in  the  lower  basin  held  at 
mean  water  level.  The  water  in  the  high  water  basin,  or  basin 
where  the  vessels  are  docked,  is  generally  held  at  the  level  of  hi^h 
tide  by  means  of  sluice  locks  located  between  the  mean  water  basin 
and  high  water  basin.  High  tide,  as  a  rule,  does  not  last  long 
enough  for  vessels  to  pass  from  the  low  water  basin  during  high 
tide;  for  which  reason  regular  locks  are  provided  between  the  two 
basins  for  transferring  the  vessels  from  low  to  high  water  basin. 
The  vessels  are  docked  in  the  high  water  basin,  and  discharge  and 
take  on  cargo  without  being  influenced  by  the  tide,  the  water  be- 
ing held  at  a  uniform  level;  see  maps  of  West  India  Docks  and 
Victoria  Docks,  London,  England,  in  the  appendix. 

For  loading  and  discharging  passengers  from  the  side  of  the 
vessels,  floating  stages  or  platforms  are  used  at  Westminster,  Lon- 
don, England;  these  floating  platforms,  240  feet  long,  40  feet  wide, 
are  supported  by  19  pontoons  and  connected  with  the  shore  by  two 
transfer  bridges  90  feet  long  and  7  feet  wide.  At  Liverpool  a 
floating  dock  is  provided  1950  feet  long,  80  feet  wide  supported  by 
112  pontoons  and  connected  with  shore  by  7  transfer  bridges  115 
feet  long  and  185/2  feet  wide.  At  Dover,  England,  different  heights 
of  platforms  are  provided  on  the  side  of  the  pier  or  bulkhead;  the 
levels  of  these  platforms  are  reached  by  means  of  8  ft.  wide  stair- 
ways. The  passengers  can  be  landed  without  difficulty  at  various 
levels  of  water.  The  range  of  tide  at  this  point  is  19  feet  9  inches; 
see  sketch  in  appendix. 
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The  European  idea  of  handling  freight  at  wharves  where  a  large 
amount  of  package  freight  of  all  classes  is  handled,  is  to  provide 
either  a  number  of  fixed  swinging  derricks  along  the  edge  of  the 
pier  to  take  freight  from  vessels  to  pier  shed  or  vice  versa,  or  one 
or  more  movable  derricks  operating  along  the  water  edge  between 
the  pier  shed  and  the  vessels;  such  fixed  or  moving  derricks  to 
be  operated  either  by  steam  or  electricity.  The  prompt  and  quick 
handling  of  freight  from  and  to  vessels  is  of  the  greatest  impor- 
tance and  the  success  of  the  system  of  docks  and  wharves  depends 
upon  the  proper  kind  and  number  of  mechanical  devices  provided, 
and  not  too  much  attention  can  be  given  to  the  developing  of  ma- 
chinery and  apparatus  for  the  more  economical  and  prompt  hand- 
ling of  fceight  on  piers  and. from  and  to  vessels. 

f.  e.  schall, 

Austin  Lord   Bowman, 

F.  A.  Knapp, 

J.  P.  Snow, 

E.  E.  Wilson, 


Committee. 
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STRAITS  OF  CAN  SO  RAILWAY   FERRY. 


The  Strait  of  Canso,  or,  as  in  old  Colonial  French  times  Canseau, 
separates  the  Island  of  Cape  Breton  from  the  mainland  of  Nova 
Scotia ;  it  may  here  be  interesting  to  note  that  a  railway  in  connec- 
tion with  the  coal  mines  existed  on  the  Island  of  Cape  Breton, 
and  a  steam  locomotive  ran  upon  its  rails,  in  the  earliest  period 
of  railway  history  on  this  Continent. 

That  portion  of  the  I.  R.  C.  (formerly  I.  C.  R.)  extending  easterly 
from  New  Glasgow  to  the  shores  of  the  Strait  of  Canso,  was  built 
as  a  private  enterprise  about  29  years  ago;  after  being  operated 
by  the  builders  about  three  years,  it  was  acquired  and  operated 
for  about  one  year  by  the  Provincial  Government  of  Nova  Scotia; 
it  was  then  purchased  by  the  Dominion  Government. 

The  extension  on  the  Island  of  Cape  Breton  dates  from  1890 
and  1891  and  the  complete  line  from  Halifax  to  Mulgrave  on  the 
Strait  shore  and  on  the  other  side  from  Point  Tupper  to  Sydney, 
is  now  owned  and  operated  by  the  Dominion  Government  as  part 
of  the  Intercolonial  System.  The  railway  and  the  larger  facilities 
thus  afforded  for  business  and  enterprise,  has  been  of  very  great 
advantage  to  the  towns  of  Sydney  and  North  Sydney,  and  they 
have  now  grown  famous  as  the  homes  of  the  Dominion  Coal 
Company,  the  Dominion  Iron  and  Steel  Co.,  and  the  Nova  Scotia 
Steel  and  Coal  Company. 

For  some  ten  years  or  more  after  the  construction  of  the  Rail- 
way on  the  Island  of  Cape  Breton,  the  transfer  across  the  Strait 
was  carried  on  by  a  scow  or  barge  towed  by  a  tug  boat,  in  fact, 
the  builder  of  the  road  had  to  inaugurate  the  scow  ferry  in  order 
to  build  the  road,  and,  after  the  road  was  taken  over  by  the  Do- 
minion Government  and  became  a  part  of  the  I.  R.  C,  the  work  of 
transfer  continued  to  be  done  by  the  scow,  and  a  steamer  was 
especially  built,  with  cabins  and  otherwise  adapted,  for  the  combined 
purpose  of  towing  the  barge  and  carrying  the  mails  and  passengers. 
The  scow  lashed  to  the  steamer's  side  was  capable  of  carrying  over 
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four  freight  cars,  but  the  mails  and  passengers  with  their  baggage 
had  to  be  transferred  from  the  cars  to  the  steamer,  and,  after 
crossing,  again  transferred  to  cars.  Mail  cars  and  passenger  cars 
were  not  carried  on  the  scow. 

As  the  works  of  the  Dominion  Coal  Company,  and  of  the  Do- 
minion Iron  and  Steel  Company  and  other  enterprises,  developed, 
and  the  towns  of  Sydney  and  North  Sydney  became  more  populous, 
it  was  imperative  that  a  more  rapid  and  businesslike  method  of 
transfer  should  be  provided,  and  that  passengers  and  mails  should 
be  carried  across  without  discharging,  and  the  establishment  of 
an  efficient  railway  car  ferry  was  decided  upon.  Before  arriv- 
ing at  this  conclusion  much  consideration  was  necessary,  and  the 
question  of  the  relative  merits,  all  things  considered,  of  .a  bridge 
and  of  a  ferry  steamer,  and  how  large  a  vessel  and  how  designed, 
had  to  be  discussed  and  fully  considered.  The  waters  of  the  Strait 
of  Canso  are  rather  peculiar  and  their  successful  navigation  at  all 
times  and  under  all  conditions  of  tides  and  weather,  needed  some 
study;  the  Strait  is  at  some  points  very  narrow,  and  at  the  narrow- 
est place,  between  Cape  Porcupine,  and  MacMillans  Point  on  the 
opposite  side,  is  only  some  2,500  feet  across,  and  a  bridge  was  con- 
sidered by  some  competent  engineers  to  be  practicable;  the  probable 
cost,  however,  at  any  rate  until  further  developments  of  transfer 
needs  should  render  a  train  ferry  incapable  of  handling  the  busi- 
ness, was  thought  prohibitive. 

A  suitable  steamer  was  accordingly  ordered  by  the  Minister  of 
Railways  and  Canals,  from  the  ship  building  firm  of  Sir  William 
Armstrong,  Whitworth  and  Co.,  of  Newcastle-on-Tjme,  who  had 
built  some  very  successful  ice  vessels,  and  the  Chief  Engineer  of 
the  Intercolonial  Railway  (Mr.  W.  B.  MacKenzie)  was  instructed 
to  prepare  plans  for  transfer  bridges,  and  arrange  for  the  necessary 
transfer  facilities  between  the  steamer  and  the  terminals,  on  both 
sides  of  the  Strait,  viz.:  at  Mulgrave  on  the  Nova  Scotia  side, 
and  at  Point  Tupper  on  the  Cape  Breton  side. 

There  were  of  course  several  precedents  for  such  a  train  transfer 
service,  both  of  greater  and  less  importance,  but  as  probably  in  no 
two  cases  do  exactly  similar  conditions  exist,  so  it  became  necessary 
to  study  the  subject  with  special  reference  to  the  particular  re- 
quirements involved. 

The  tide  enters  the  Strait  around  both  ends  of  Cape  Breton 
Island  and  its  movements  under  the  influence  of  the  wind  and  the 
peculiar  formation  of  the  shores  produce  very  erratic  currents. 
So  much  is  this  the  case  that  it  is  quite  possible  to  row  out  into 
a  current  which  is  flowing  in  one  direction  and  after  drifting  with 
that  current  for  a  while  row  over  into  another  current  and  drift 
in  an  opposite  direction  back  again.  It  also  happens  at  times  that 
while  the  regular  rise  and  fall  take  place,  the  direction  of  the  whole 
flow  may  be  the  same  for  days  together;  the  velocity  of  the  tidal 
current  is  about  four  miles  per  hour  and  at  times  is  much  more. 

The  Strait  itself  does  not  freeze  over,  but  a  large  part  of  St. 
George's  Bay  at  its  northern  end  does;  the  ice  thus  formed  in  St. 
George's  Bay  is  generally  kept  locked  back  by  a  jam  which  usually 
forms  at  the  narrow  part  between  Cape  Porcupine  on  the  main  land 
of  Nova  Scotia,  and  MacMillans  Point  on  the  Cape  Breton  side. 
After  this  jam  is  well  formed  not  much  trouble  is  experienced  in 
transfer  work  until  the  jam  breaks  in  the  Spring,  when  the  Strait 
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is  then  filled  with  ice  of  various  thicknesses  and  much  of  it  quite 
heavy,  and  in  large  fields,  which  keeps  drifting  about,  back  and 
forth,  up  and  down  the  Strait,  and  is  carried  by  wind  and  tide  in 
various  directions  in  the  most  erratic  manner.  This  goes  ou  for 
several  weeks,  until  a  good  strong  and  prolonged  northerly  wind 
carries  it  quite  out  into  the  Atlantic  Ocean. 

The  rise  and  fall  of  tide  ranges  from  about  5  ft.  at  neap,  to  some 
6^  ft.  at  spring  tides.  It  thus  became  necessary  in  deigning 
the  boat  that  she  should  be  able  at  all  times  to  force  her  way 
through  and  among  the  ice,  under  all  conditions  of  wind  and  tide. 
The  vessel  built  for  the  purpose,  although  at  the  time  the  subject 
of  some  adverse  criticism,  has  nevertheless  proved  herself  well 
suited  for  the  work. 

The  description  of  the  Ferry  Steamer  "  Scotia  "  is  as  follows : 

Length   over   all,    282  feet 

.  Extreme    breadth,    48  feet 

Width  at  lead  water  line .43  feet  6  in. 

Draft  with  900  tons  cars,  coal,  etc 11  feet 

Indicated  H.  P.,   2000 

Rail  head  to  load  water  line,    7  feet,  6  in. 

Rail  head  to  light   water   line,    10  feet,  11  in. 

Two  engines  triple  expansion;  cylinders,  17^/2  in.-28  in.  45  in.  diam. 

Length  of  stroke,   27  inches 

Boiler  pressure,  160  lbs.  per  square  inch 

Cost  in  England, about  $230,000 

Additional  cost  of  delivery  at  Mulgrave  about   $7,000 

The  vessel  has  eight  watertight  compartments. 

Two  propellers,  one  at  each  end. 

Each  engine  with  its  shaft  and  propeller  is  run  independently, 
but  the  shaft  is  provided  with  a  coupling  at  the  center  and  can 
thus  be  made  continuous  if  for  any  reason  desirable  to  do  so. 

There  are  three  tracks  on  the  steamer. 

She  carries  twenty-one  freight  cars  or  9  90-ft.  first  class  passenger 
or  sleeper  cars.  With  one  outer  track  fully  loaded  she  lists  about 
9  degrees  from  the  horizontal. 

The  extreme  range  of  variation  in  elevation  between  rails  on  bridge 
and  rails  on  boat  is  of  course  the  difference  between  light  and  loaded 
draft  of  steamer,  plus  the  extreme  rise  and  fall  of  tide,  and  is  equal 
at  spring  tide  to  nearly  ten  feet,  or  (10  feet,  11  inches-7  feet,  6 
inches)  +  6  feet,  6  inches;  the  ordinary  rise  of  tide,  however,  is 
perhaps  not* over  5  feet,  6  inches,  which  would  make  the  ordinary 
difference  above  named  say  about  8  feet,  11  inches. 

This  difference  in  elevation  was  among  the  first  things  to  be 
considered  in  designing  a  transfer  bridge  to  connect  the  fixed 
rails  on  the  land  terminals  with  the  varying  elevations  of  the  rails 
on  the  boat,  it  has  also  to  be  kept  in  mind  that  to  the  difference 
in  elevation  already  named  there  must  be  added  the  tipping  down 
of  the  end  of  the  boat  by  the  entering  theron  of  the  loaded  cars, 
and  also  the  list  or  keel  sideways  caused  by  the  loading  of  either 
one  of  the  two  outer  tracks. 

Some  experiments  were  made  to  determine  the  permissible 
amount  of  angle  between  rails  carrying  the  forward  truck  and  the 
rails  carrying  the  rear  truck  of  a  car.  It  was,  however,  soon  dis- 
covered that  the  limiting  point  was  not  at  the  trucks  but  at  the 
vestibule  door  of  the  sleepers,  and  of  the  first-class  cars. 
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The  first  impressions  were  that  lOO  ft  or  so,  would  be  a  suflScient 
length  of  bridge  to  meet  the  case,  but  it  finally  came  about  that 
nothing  less  than  200  ft.  from  the  fixed  rails  to  the  boat  rails  would 
answer;  this  length  it  was  found  necessary  to  cut  into  three  sec- 
tions, viz.,  an  inshore  section  or  span  of  100  feet,  an  intermediate 
section  of  50  feet,  and  an  outer  section  of  50  feet,  (see  accompany- 
ing photo  and  blue  prints).  This,  as  will  also  be  seen,  involved 
three  gantries,  one  to  suspend  the  adjoining  ends  of  the  100  feet 
inshore  span  and  the  intermediate  span,  one  to  suspend  the  ad- 
joining ends  of  the  intermediate  and  outer  span,  and  one  to  sus- 
pend the  outer  end  of  the  outer  span.  The  last  named  gantry  is 
at  a  point  15  ft.  from  the  extreme  end  of  the  outer  span  so  as  to 
allow  the  boat  to  come  well  under  its  end  while  receiving  her  load. 
The  inshore  end  of  the  100  ft.  span  swings  on  links  hung  on  pins 
contained  in  suitable  housing  boxes,  and  strong  spiral  springs  are 
provided  to  prevent  any  serious  shock  which  might  occur  from  Jhc 
impact  of  the  boat  on  coming  in.  The  inshore  and  intermediate 
spans,  and  the  intermediate  span  and  outer  leaf,  are  also  articulated 
at  their  junctions. 

A  gantry  frame  is  provided  at  each  articulation  of  the  inshore 
span  and  of  the  outer  leaf,  with  the  intermediate  span,  and  one  also 
at  15  ft.  from  the  outer  end  of  the  outer  leaf;  these  gantries  are 
carried  on  square  columns  each  composed  of  four  angles  connected 
by  lattice  bars.  Counterbalance  weights  working  up  and  down 
inside  these  columns  carry  the  entire  dead  load  occurring  at  each 
point  of  articulation,  the  outer  gantry  and  its  counterweights  car- 
rying the  dead  load  of  the  outer  leaf  occurring  at  its  point  of  sus- 
pension. 

The  counterweight  at  each  column  of  the  inshore  gantry  amounts 
to  27,000  lbs. 

At  each  column  of  the  middle  gantry  the  counterweight  is 
32,000  lbs. 

The  counterweight  at  each  column  of  the  outer  gantry  is  divided 
into  two  parts,  the  main  portion  at  each  column  weighing  28,000  lbs. 
and  the  minor  portions  10,000  lbs.  This  minor  portion  of  the  outer 
gantry  counterweights  is  called  the  auxiliary  counterweight.  These 
counterweights  represent  in  each  case  only  one-half  of  the  dead 
load' reactions,  one  end  of  each  suspender  rope,  excepting  those  of 
the  auxiliary  counterweights,  being  attached  directly  to  the  cross 
girder  of  gantry  frame.  The  operation  of  the  divided  counter- 
weights of  the  outer^  gantry  is  thus  described :  When  the  steamer 
is  coming  into  the  'bridge  the  entire  counterweights  are  allowed 
to  act,  and  together  are  sufficient  to  quite  overcome  the  dead  load 
of  the  outer  leaf  occurring  at  the  suspension  point,  the  outer  leaf 
is  thus  raised  clear,  so  that  the  bow  of  the  boat  may  pass  under 
it,  then,  when  the  boat  has  been  placed  in  the  correct  position, 
the  smaller  or  auxiliary  part  of  the  counterweight  is  raised  away 
from  the  main  part,  and  some  five  tons  or  so,  of  the  outer  leaf 
dead  load,  is  allowed  to  come  upon  the  boat  and  it  is  thus  kept 
in  close  and  continuous  connection  as  the  boat  rises  and  falls 
with  the  action  of  the  water,  and  of  her  increasing  draft  caused 
by  the  gradual  additions  to  her  load.  The  falling  velocity  of  the 
auxiliary  counterweight  is  controlled  by  an  automatic  mechanical 
brake,  a  full  description  of  which  might  be  interesting  but  would 
be  rather  lengthy. 
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The  dead  load  reactions  at  the  two  gantries  are,  as  has  been 
described,  taken  up  by  the  counterweights,  but  the  live  loads  oc- 
curring at  these  points  are  taken  by  cast  steel  screws  6  inches 
in  diameter  one  inch  pitch  and  14  ft  long,  working  through  gun 
metal  sleeve  nut  bushings  in  cut  bevel  gears.  These  gears  and 
their  drivers  are  operated  simultaneously  through  a  system  of 
horizontal  and  vertical  shafting,  which  derives  its  power  from  a 
low  frame  double  cylinder  reversing  steam  engine,  working  in  a 
power  house  situated  on  the  shore  at  the  outer  gantry,  near  the 
middle  of  the  outer  leaf;  cylinders  8J^  in.,  stroke  10  in. 

The  steel  screws  are  operated  simultaneously  by  proportional 
gearing,  so  that  the  inshore  100  ft.  span  and  the  50  ft  mtermediate 
span,  in  rising  or  lowering,  are  kept  at  the  same  continuous  in- 
cline or  parallel. 

The  action  of  the  outer  leaf  is  independent,  and  is  controlled 
entirely  by  the  auxiliary  counterweights,  the  ends  of  their  suspend- 
ing ropes  being  wound  upon  a  drum  situated  at  the  middle  of  the 
outer  gantry,  and  operated  by  means  of  a  pair  of  cup  bevel  fric- 
tions in  the  engine  house,  the  auxiliary  counterweights  being  lowered 
upon  the  main  counterweights  cause  the  outer  leaf  to  rise,  or 
if  raised  away  from  the  main  counterweight  permit  the  leaf  to 
fall  into  position  on  the  bow  of  the  boat;  these  motions  are  pro- 
duced by  the  reversing  of  the  engine,  through  a  line  of  vertical 
and  horizontal  shafting  with  mitre  gears  at  the  tops  of  the  columns. 

Rollers  at  the  junction  of  the  connected  spans  and  at  the  sus- 
pending point  of  the  outer  leaf,  and  moving  between  guides  se- 
cured to  the  inner  faces  of  the  gantry  columns  preserve  the  lateral 
integrity  of  the  vertical  motions  of  the  leaves  or  spans  and  keep 
them  steady  when  in  position. 

A  very  essential  and  somewhat  interesting  feature  of  the  outer 
leaf  remains  to  be  described,  viz. :  the  twistiilg  of  the  leaf  to  ac- 
commodate the  list  or  careen  of  the  boat,  caused  by  the  loading 
of  one  ot  the  outer  tracks;  this,  as  has  been  mentioned,  will  at 
times  reach,  or  perhaps  exceed,  9  degrees.  Now  as  the  inner  end 
of  the  leaf  is  maintained  in  a  horizontal  position,  this  twist  of 
9  degrees  had  to  be  provided  for  as  it  would  have  been  too  much 
to  expect  so  much  twist  in  a  length  of  fifty  feet  without  some 
special  provision.  After  some  thinking  it  was  finally  decided  to 
construct  the  leaf  with  steel  "  I "  cross-beams  between  each  pair  of 
its  four  longitudinal  girders,  and  to  provide  these  I-beams  with 
trunnions  at  each  end.  These  trunnions  consisting  of  steel  cast- 
ings bolted  to  the  webs  of  the  beams,  are  formed  with  a  bulb 
bolted  to  the  webs  of  the  beams;  they  are  formed  with  a  bulb 
enlargement  which  fits  and  can  wabble  in  a  hole  drilled  through 
the  webs  of  the  girders,  the  webs  being  suitably  thickened  at  the 
line  of  the  holes;  the  rails  of  the  three  tracks  running  over  these 
I-beams  are  carried  on  steel  plates  clamped  to  their  upper  flanges, 
the  plates  bein^  so  secured  to  the  beam  flanges  as  to  admit  of  the 
necessary  slippmg  both  laterally  and  longitudinally. 

It  was  thought  desirable  to  build  the  boat  as  a  double  ender, 
and  the  rudders,  one  at  each  end,  are  provided  with  strong  lock- 
ing pins;  the  rudders  are  very  strong  and  adapted  for  the  on- 
slaught when  it  is  necessary  to  attack  heavy  ice;  but,  as  the  track 
approaching  Mulgrave  is  on  a  steep  grade,  the  train  is  run  a  half 
mile  or  so  beyond  the  station  to  Pirate  Cove,  where  the  Round 


214  APPENDIX 


House  is  also  situated,  and  is  then  switched  back  on  another  down- 
grade to  Mulgrave  station,  and  enters  the  transfer  bridge  and  fer- 
ry boat,  backwards,  then  the  boat  enters  the  Point  Tupper  Dock 
with  the  same  end  forward  as  at  Mulgrave;  the  train  on  arriving 
at  Point  Tupper  is  thus  heading  in  the  right  direction  for  con- 
tinuing the  journey  to  Sydney.  This  arrangement  also  permits  the 
use  of  strong  buffer  posts  on  each  track  at  one  end  of  the  boat, 
and  these,  with  the  addition  of  heavy  rail  clamps  against  the  wheels, 
and  strong  stopping  chains  with  heavy  spiral  spring  boxes  in  them 
to  prevent  jerking  shocks,  furnish  ample  safety  to  the  train  while 
crossing. 

The  dock  at  Mulgrave  is  nearly  parallel  with  the  course  of  the 
Strait  while  the  dock  at  Point  Tupper  lies  nearly  at  a  right  angle 
with  its  course.  The  boat  backing  out  from  Mulgrave  dodc  is  thus 
required  to  make  a  quarter  turn  while  crossing.  The  distance  be- 
tween docks  is  1.3  miles,  the  time  occupied  in  transfer  from  the 
arrival  of  the  train  at  either  side  to  the  starting  again  on  the  other 
side  is  }i  of  an  hour,  the  boat  crosses  in  about  ten  minutes  but 
the  docking  and  tying  up  depends  somewhat  on  the  tide  and  cur- 
rents at  the  time,  and  if  there  is  much  ice  to  contend  with  the 
crossing  may  be  more  or  less  retarded. 

Some  difficulty  was  experienced  in  building  the  docks,  there 
being  very  little  driving  ground  for  piles,  the  substratum  being 
rock,  a  large  quantity  of  heavily  ballasted  cribwork  had  to  be 
used  both  in  preparing  the  wharf  backing  for  the  spring  piles,  and 
also  in  building  large  blocks  to  divert  the  course  of  the  ice  when 
rushing  up  and  down  with  the  tide. 

The  steel  superstructures  of  the  transfer  bridges  were  constructed 
and  erected  complete  by  the  Dominion  Bridge  Company  at  Montreal, 
the  designing  and  general  details  being  the  jomt  work  of  the 
engineering  staff  of  that  establishment  in  combination  with  the 
Chief  Engineer  of  the  Intercolonial  Railway  and  his  assistants, 
and  the  quite  satisfactory  operation  of  the  entire  structures,  as  well 
as  of  the  Ferry  Steamer  "  Scotia,'*  has  proved  highly  gratifying 
to  all  who  participated  in  the  work. 

Anv  information  as  to  cost  or  details  that  may  be  wished  would 
doubtless  be  readily  furnished  by  the  courteous  and  accomplished 
General  Manager  of  the  establishment  above  named,  Phelps  Johnson, 
Esq.,  C.  E.,  or  by  the  Chief  Engineer  of  the  Intercolonial  Rail- 
way, under  whose  administration  the  works  were  executed. 

(Sic.)    John    Forbes. 
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DISCUSSION. 

President. — We  have  a  very  good  report  on  this  subject 
— ^in  iact  an  excellent  one — one  of  the  best  that  we  have  ever 
had.  It  deals  with  a  subject  of  considerable  importance, 
especially  to  the  eastern  roads. 

Mr.  A.  S.  Markley. — ^The  committee  has  certainly  put  a 
good  deal  of  time  and  thought  on  this.  I  have  not  had  very 
much  experience  in  line  with  this  subject,  but  from  reading 
the  report  it  seems  to  be  one  of  the  best  we  have  ever  had 
of  that  kind,  and  should  be  of  considerable  value  to  those 
having  docks  and  wharves  to  maintain. 

President. — ^The  report  is  so  thorough  that  it  is  pretty 
hard  for  most  of  us  to  add  anything  to  it  at  the  present 
time. 


XI. 
RAILWAY  ENGINE  HOUSE  CONSTRUCTION. 

REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

The  construction  of  engine  houses  has  had  a  steady  and  gradual 
development,  entirely  in  confonni^  and  keeping  with  the  develop- 
ment and  increasing  size  of  the  locomotive.  Most  of  the  larger 
railroads  are  now  building  them  85  to  90  feet  or  more  in  depth, 
which  also  requires  a  corresponding  increase  in  the  length  of  turn 
tables,  pits,  etc. 

Concrete  is  almost  universally  used  for  foundations,  some  roads 
carrying  the  concrete  work  to  the  height  of  the  window  sills,  while 
a  few  have  ventured  to  make  use  of  reinforced  concrete  for  the 
entire  body  of  the  structure.  Some  members  have  indicated  a 
preference  for  brick  walls  on  account  of  being  easier  to  repair 
in  case  of  having  been  damaged  by  an  engine.  It  is  difficult  to 
foretell  the  result  of  an  engine  going  through  the  rear  wall  of  a 
reinforced  concrete  engine  house,  or  tearing  out  a  post,  yet  such 
is  liable  to  be  the  case  at  any  time. 

A  greater  amount  of  attention  has  been  accorded  engine-house 
construction  during  the  past  few  years,  with  reference  to  heating, 
lighting  and  ventilation.  The  most  difficult  problem,  and  one  which 
figures  largely  in  the  matter  of  maintenance  repairs,  is  that  of  smoke 
jacks.  It  is  quite  apparent  that  the  large-mouthed  jack  has  come 
to  stay,  and  is  rapidly  taking  the  place  of  the  small  drop  jacks 
which  are  commonly  made  of  cast  iron  or  tile.  This  style  of  jack 
is  built  up  of  wood  or  composition  board,  the  composition  material 
being  manufactured  of  cement,  asbestos  and  like  ingredients.  This 
design  not  only  carrfes  off  the  smoke  and  gases  to  better  advantage, 
but  permits  of  a  wider  range  in  the  spotting  of  engines.  Experience 
has  taught  that  as  little  iron  as  possible  should  be  left  exposed  in 
the  construction  of  engine  houses  on  account  of  the  rapid  deteriora- 
tion due  as  a  result  of  burning  coal  and  coke. 

The  matter  of  roof  covering  is  very  important,  and  in  recent 
years  the  manufacturer  is  making  an  effort  to  produce  a  composi- 
tion covering  of  light  structure,  which  is  put  on  the  market  in  rolls 
and  requires  simply  putting  in  place  and  fastening,  pretending 
to  replace  the  old  style  tar  and  gravel  roofs.  These  preparations 
can  be  used  to  good  advantage  on  roofs  which  have  a  considerable 
slope  where  tar  and  gravel  are  not  practical,  but  it  will  require  time 
and  experience  to  decide  which  is  the  cheapest  and  most  durable 
for  flat  roofs. 

Where  a  flat  roof  is  used  the  monitor  style  of  construction  as 
shown  on  pages  135  and  137  of  the  Fourteenth  Proceedings  affords 
an  excellent  means  of  lighting,  besides  additional  ventilation. 
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Modern  engine  houses  are  also  being  better  equipped  with  heat- 
ing, sewerage,  water  and  washout  systems,  etc,  in  recent  years. 

REFERENCES. 

We  make  reference  to  the  following  articles  in  technical  magazines 
and  in  our  own  Proceedings,  which  contain  much  information  in 
regard  to  details  of  engine  house  construction : 

1.  Roundhouse — Intercolonial  Ry.  of  Canada,  Railway  Review, 
March  12,  1904. 

2.  Union  Pacific  Ry.  Shops,  Engineering  News,  May  9,  1891. 

3.  Comparison  of  Circular  and  Rectangular  Engine  Houses,  Engi- 
neering News,  March  3,  1904. 

4.  Brick  Floors,  Eighth  Proceedings  B.  &  B.  Assn.,  page  102. 

5.  Smoke  Jacks  and  Ventilation,  Eighth  Proceedings  B.  &  B. 
Assn.,  page  112. 

6.  Turntable  Construction,  Eighth   Proceedings,  page   184. 

7.  Concrete  Engine  House  Construction,  Fifteenth  Proceedings, 
pages  98  to  107. 

&.  Best  Forms  of  Construction  for  Engine  Houses,  Fourteenth 
Proceedings,  pages  128  to  189. 

The  committee  sent  out  a  number  of  letters  of  inquiry  on  this 
subject,  and  we  think  best  to  embody  extracts  from  the  same  in 
the  report.    A  few  drawings  of  modern  designs  are  also  submitted. 


EXTRACTS   FROM   LETTERS   OF  INQUIRY. 

/.  F.  Parker,  Atchison,  Topeka  &  Santa  Fe  Ry.: 

The  A.,  T.  &  S.  F.  Ry.  recently  constructed  a  concrete  engfine  house 
at  San  Bernardino,  Cal.,  which  is  standard  design  for  our  coast 
lines.  The  cost  of  this  house  with  pipe  lines  and  sewers,  and 
everything  pertaining  thereto,  was  $158,000.  The  house  consists 
of  tJiirty-five  stalls,  including  traveling  cranes,  drainage,  piping, 
concrete  floor  and  pits.  Rails  on  pits  are  fastened  with  rail  clips. 
This  is  a  complete  building  in  every  detail. 

A.  O.  Cunningham,  Wabash  R.  R.: 

Forty-two  stall  frame  engine  house  recently  constructed  by  the 
Wabash  Railroad  at  Decatur,  111.,  cost  $84,500,  as  follows: 

Engineering,    ^.... $  1,000.00 

Grading,    • 600.00 

Building    (contract),    58,100.00 

Roof, 2,000.00 

Steam  Heat,  piping  and  vacuum  pump,  6,220.00 

Smoke  Jacks,   2,100.00 

Electric  wiring  and  lights,   1,000.00 

Telpher  hoist  inside  house,   1,000.00 

Washout  system,  6,900.00 

Drainage  and  sewerage  system, 1,950.00 

Rail  and  track  fastenings  inside  of  house,  1,675.00 

Tracks  between  house  and  turntable,   i, 955-00 

$84,500.00 
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S,  C.  Tanner,  Baltimore  &  Ohio  R,  R.: 

At  Riverside,  Baltimore,  the  B.  &  O.  R.  R.  recently  built  two 
engine  houses  of  frame  and  reinforced  concrete,  twenty-five  stalls 
each,  with  concrete  drop  and  engine  pits  complete.  The  engines 
enter  the  house  head  on,  which  locates  the  machinery  part  of  the 
engine  at  the  widest  floor  space  and  at  the  highest  point  of  eleva- 
tion, to  admit  light  and  ventilation  for  machinists  in  making  repairs. 
The  floor  is  of  vitrified  brick  laid  on  edge.  The  smoke  jacks  arc 
built  of  cast  iron  with  a  hood  on  the  inside  of  the  house  eight  feet 
long  and  thirty  inches  wide.  The  entire  building  is  heated  with 
steam  and  supplied  with  water  and  necessary  drainage.  The  roof  is 
covered  with  four-ply  composition  roofing  on  i^in.  tongued  and 
grooved  sheathing.  Rolling  doors  of  wooden  slats  are  used  instead 
of  framed  doors  on  hinges. 

R,  H,  Reid,  Lake  Shore  &  Michigan  Southern  Ry.: 

Forty-stall  engine  house  at  Ashtabula,  Ohio,  now  being  con- 
structed by  the  L.  S.  &  M.  S.  Ry.,  is  frame  with  concrete  founda- 
tions. Estimated  cost  is  $3,300  per  stall.  Smoke  jacks,  made  of 
wood  and  plastered  with  asbestos,  will  cost  $175  each. 

John  Ewart,  Boston  &  Maine  R.  R.: 

Our  standard  brick  engine  house  is  75  feet  deep  and  costs  com- 
plete about  $1,600  per  stall.  The  heating,  four  ij^in.  pipes,  two 
sides  and  one  end  (which  is  included),  costs  from  $90  to  $100 
per  pit,  and  the  drain  (also  included),  about  $45  per  pit  Roof, 
five-ply  tar  paper  and  gravel.  Have  used  the  Dickinson  and  also 
wooden  smoke  jacks,  and  a  few  made  from  asbestos  board.  Floors 
are  paved  with  brick  laid  on  edge  and  grouted.  Timber  cap  on 
pits  for  rails.  We  are  working  on  plans  lor  an  85-ft  house  which 
will  be  different  from  anything  that  we  now  have. 

James  Fraser,  New  South  Wales  Government  Railways: 

Twenty-stall  circular  engine  house,  including  ash  pits  and  brick 
floors,  estimated  at  $45,000. 

E.  G.  Storck, 
S.  C.  Tanner, 
W.  E.  Harwig, 
John    Ewart, 

Committee. 


DISCUSSION. 

Mr.  A.  S.  Markley. — On  the  first  page  of  this  report  ref- 
erence is  made  to  putting  on  roof  covering  of  ready  com- 
position roofing.  I  have  had  a  good  deal  of  trouble  with 
roofs  covered  with  that  kind  of  material.  The  entire  roof 
is  dependent  on  one  seam  with  cement  in  it.  Our  experience 
is  that  the  best  thing  is  a  built-up  roof  of  felt,  tar  and  grav- 
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el,  and  that  it   gives   much   better   service   thafi  a    ready 

roofing. 

Mr.  Fake. — I  would  like  to  ask  Mr.  Markley  on  how 

steep  a  pitch  a  built-up  felt  and  tar  roof  can  be  used  suc- 
cessfully. 

Mr.  Markley. — I  do  not  want  to  be  understood  as  throw- 
ing cold  water  on  composition  roofing  where  it  is  to  be 
used  on  roofs  of  one-half  to  three-fourths  pitch,  but  simply 
where  it  is  used  on  flat  roofs  where  the  water  can  back  up 
between  the  seams,  and  cause  leaks  when  they  become 
loose. 

President. — Is  there  any  representative  here  of  the  New 
York  Central  &  Hudson  River  R.  R.,  who  can  give  us  any 
further  information  as  to  their  standard  engine  house,  an 
illustration  of  which  is  shown  in  this  report?  I  have  seen 
this  engine  house  myself,  and  it  appears  to  me  to  be  a 
pretty  well  designed  structure.     (No  reply.) 


XII. 

PAINTING:    BEST  PAINT  TO  USE;  EFFECT  OF 

SALT  WATER;  USE  OF  COMPRESSED  AIR 

IN  PAINTING  AND  CLEANING  IRON. 

REPORT  OF  COMMITTEE. 

To  the  American  Bridge  and  Building  Association: 

Early  in  the  season  circular  letters  were  sent  to  several  members 
of  the  Association,  some  of  which  very  kindly  sent  replies,  all  of 
which  we  present  in  full. 


COPY  OF  CIRCULAR  LETTER. 

Boston,  March  17,  1909. 
In  order  that  the  committee  on  subject  No.  12  may  be  able  to 
make  a  full  and  complete  report  to  be  submitted  to  the  Convention 
to  be  held  at  Jacksonville,  Fla.,  October  next,  they  desire  your 
cooperation,  and  submit  the  following  questions,  which,  if  you  will 
kindly  answer,  and  also  add  any  information  you  think  will  be  of 
interest  in  making  this  report,  will  be  very  much  appreciated  by 
this  committee. 

1.  What  do  you  consider  the  best  paint  to  use  for  the  preservation 
of  steel  and  iron  structures  where  exposed  to  fumes  from  coal  and 
coke  from  locomotives? 

2.  What  effect  does  salt  water  have  on  steel  and  iron  where 
wholly  or  partly  submerged  all  or  a  part  of  the  time? 

3.  What  has  been  your  experience  in  the  use  of  compressed  air  in 
painting  and  cleaning  iron  and  steel  structures? 

EXTRACTS   FROM    LETTERS   RECEIVED  IN   REPLY. 

/.  P.  Snow,  Chief  Engineer,  Boston  &  Maine  R.  R,: 

I.  I  find  that  paints  based  on  vegetable  oils  and  gums  are  better 
than  those  based  on  mineral  oils,  for  exposure  to  engine  gases  and 
open  weather  conditions.  Under  water,  mineral  oils  are  better 
than  vegetable.  The  pigment  affects  the  result  but  little,  provided 
it  is  fine  and  free  from  active  chemical  agents  in  itself. 

Graphite  of  the  best  brands  has  given  us  good  service.  The  lead 
paints,  if  pure,  are  good.  Red  lead  tempered  with  white  lead, 
graphite  or  lampblack  is  excellent  for  a  first  coat 

Some  of  the  ready  mixed  paints  are  good,  if  not  superior  to 
the  above;  Harrison  Bros'.,  Edward  Smith's,  Tock  Bros'.,  and 
Jones'  paints  are  very  good  in  my  opinion.  The  first  two  are  based 
on  gums.  A  late  production  of  Harrison  Bros'.  compot»nd  witb 
a  preparation  of  chromic  acid  is  worthy  of  trial. 
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No  one  paint  is  best  for  all  locations,  and  the  best  for  a  given 
place  will  do  but  little  good  unless  the  iron  is  perfectly  free  from 
rust  and  scale  and  perfectly  dry  when  painted.  Experiments  under 
national  auspices  are  now  under  way  at  Havre  de  Grace  and  at 
Atlantic  City,  but  the  chances  are  that  all  good  paints  will  prove 
nearly  equal. 

2.  My  experience  goes  to  show  that  steel  does  not  corrode  so 
rapidly  in  salt  water  as  when  exposed  to  engine  gases  or  to  brine 
dnppings  in  the  open  air.  I  can  not  explain  the  reason  for  this, 
but  it  seems  to  be  a  fact  that  the  scale  adheres  under  water  more 
firmly  than  in  air  and  serves  in  a  way  to  protect  the  metal. 

3.  My  experience  with  sand  blast  operated  with  compressed  air 
shows  that  it  is  about  the  only  way  by  which  iron  can  be  prepared 
to  receive  paint  perfectly.  If  new  work  is  followed  up  every  year 
for  five  or  six  years  by  painters  it  can  be  saved  from  corrosion, 
but  if  left  a  few  years  it  is  very  difficult  to  stop  serious  rusting 
without  the  sand  blast.  If  sand-blasted,  the  iron  can  afterwards 
be  kept  in  good  condition  by  ordinary  painting  if  followed  up 
closely  enough.  As  to  painting  with  compressed  air  by  spraying: 
it  is  not  worth  while  on  metal  bridges;  the  surface  to  be  painted 
is  too  small. 

R,  P,  Mills,  Supervisor  of  Buildings,  New  York  Central  Lines: 

1.  One  or  more  coats  of  pure  red  lead  mixed  with  pure  raw  lin- 
seed oil  and  japan,  in  proportion  as  follows: 

200  lbs.  pure  red  lead, 
80  gals,  pure  raw  linseed  oil, 

i}i  gals,  japan,  free  from  benzine  or  turpentine  mixed  in  the 
following  way: 

A  suitable  quantity  of  the  pigment  shall  be  permitted  for  twenty- 
four  hours  to  absorb  its  full  capacity  of  raw  linseed  oil;  there- 
upon, it  shall  be  worked  or  stirred  to  the  consistency  of  a  stiff 
paste.  As  much  of  this  paste  as  may  be  needed  for  the  next  six 
hours  or  less  shall  then  be  thinned  out  with  the  requisite  amount 
of  oil  required  to  give  the  ultimate  proportions  as  stated  in  the 
formula.  In  no  case  shall  the  paint  mixed  ready  for  use  be  more 
than  six  hours  old  at  the  time  of  application.  This  should  be  fol- 
lowed by  one  coat  or  more  of  Dixon's  graphite  paint,  or  of  the 
following  fomitila: 

220  lbs.  lampblack  ground  in  pure  linseed  oil. 
50  lbs.  asphaltum  varnish  made  from  pure  high  grade  Egyptian 
or  Utah  asphaltum,  properly  combined  with  pure  linseed  oil  and 
turpentine,  free  from  benzine,  tar,  resin,  boneblack,  etc 

15  gals,  pure  raw  linseed  oil,  refined, 

15  gals,  pure  japan,  free  from  benzine  or  turpentine. 

2.  The  effect  is  very  injurious,  and  to  prevent  I  have  found  a 
heavy  coating  of  grease,  wrapped  with  a  two-ply  tar  paper,  then 
coated  with  tar,  to  be  very  effective.  My  experience  with  all  kinds 
of  paint  has  failed  to  give  good  results,  and  the  above  mentioned 
I  have  found  to  be  very  effective,  and  protects  the  life  of  steel  or 
iron  inddinitely. 

3.  I  have  never  had  any  use  for  compressed  air  for  painting,  al- 
though I  have  found  it  very  effective  for  cleaning  iron,  steel  and 
stone  work  with  the  sand  blast. 
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G.  Aldrich,  Bridge  Supervisor,  New  York,  New  Haven  &  Hartfori 
R.  R.: 

1.  The  best  preservative  that  I  have  ever  had  anything  to  do 
with  is  a  good  quality  of  graphite  paint  It  stands  the  gases  bet- 
ter than  anything  else  I  have  ever  had  occasion  to  use.  « 

2.  I  think  we  have  no  structure  of  this  description.  I  had,  bow- 
ever,  some  years  ago  charge  of  an  iron  float  bridge  which  was  sub- 
merged in  salt  water  several  times  during  the  day  for  short  intervals, 
and  the  only  protection  it  had  was  a  good  quality  of  graphite  paint 
which  gave  good  results. 

3.  I  have  never  had  any  experience  with  the  use  of  compressed 
air  in  the  painting  or  cleaning  of  iron  and  steel  structures,  but  it  seems 
to  me  that  the  sand  blast  is  the  proper  thing  to  use  for  cleaning, 
amd  I  am  of  the  opinion  that  where  there  is  a  lar^e  surface  to  paint 
it  could  be  done  much  cheaper  with  compressed  air  than  by  hand. 

R,  H,  Reid,  Supervisor  of  Bridges,  Lake  Shore  &  Michigan  Southern 
Ry,: 

Referring  to  your  circular  letter  asking  for  information  in  re- 
gard to  painting :  I  hand  you  herewith  such  as  I  have  been  able  to 
obtain  from  our  master  painters.  Klindly  note  the  reference  made 
by  Mr.  Phelps  to  proceedings  of  the  Association  of  Maintenapce 
of  Way  Painters.  Those  desiring  additional  information  would  do 
well  to  consult  the  publication. 

A,  B.  Phelps,  Master  Painter,  L.  S,  &  M,  S.  Ry.: 

1.  I  do  not  believe  there  is  any  "  best  paint " ;  any  of  a  dozen  or 
more  makes  are  of  about  equal  value  for  the  fiiiishing  coats,  vary- 
ing somewhat  owing  to  location  and  conditions,  although  for  all- 
round  work  there  is  nothing  better  for  first  coat  next  to  the  iron 
than  red  lead  properly  applied;  I  would  include  in  this  all  ferric 
structures. 

2.  I  have  never  had  experience  with  steel  submerged  in  salt 
water,  but  salt  in  all  other  conditions  which  I  know  of  (drippings 
from  refrigerator  cars,  urine,  etc.)f  causes  steel  to  corrode  badly, 
with  an  uneven  surface,  creating  hard  scales  or  scabs,  which,  when 
removed  leave  small  depressions,  somewhat  like  the  bowl  of  a 
spoon,  and  if  neglected  will  eat  away  and  weaken  the  structure. 

3.  I  have  never  had  any  experience  with  compressed  air  for 
painting,  neither  do  I  want  any,  from  what  I  have  c^served  when 
others  were  using  it  From  the  apparent  results  I  am  fully  con- 
vinced that  no  good  job  of  painting  can  be  done  with  it.  Unless 
brushed  after  application  there  is  a  fluffy  or  porous  condition  about 
it  that  will  not  prevent  water  and  air  from  penetrating,  and  the 
result  is  obvious.  As  to  cleaning  steel  (for  repainting)  with  com- 
pressed air  and  sand  blast,  the  virtue  of  the  process  depends  entirely 
upon  conditions.  Where  air  can  be  easily  obtained  the  sand  blast 
is  probably  all  right  to  remove  light  red  rust  or  mill  scale,  but  out 
on  the  road  where  a  plant  must  be  set  up  to  remove  pits,  scales 
or  scabs  caused  by  the  action  of  salt  bnne  dnppings,  or  other- 
wise, the  results  obtained  do  not  warrant  the  expense  incurred.  To 
remove  these  scabs  hammers  and  chisels  should  be  used,  for  the  blow 
of  a  hammer  will  quickly  remove  them,  as  they  are  brittle  and 
very  hard,  and  for  this  very  reason  a  sand  blast  will  not  cut  them 
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away  any  faster  than  it  will  the  steel,  consequently  the  structure 
is  weakened  somewhat  in  removing  the  scabby  corrosion  with  the 
blast  All  of  the  above  conditions  are  fully  discussed  at  the 
meetings  of  the  Association  of  Maintenance  of  Way  Master  Paint- 
ers, and  access  to  the  proceedings  would  furnish  more  detailed  in- 
formation. 

/.  S.  Rice,  Master  Painter,  L.  S.  &  M.  S,  Ry.: 

1.  I  construe  this  to  refer  to  the  iron  work  in  roundhouses, 
shops,  etc^  and  will  say  that  I  have  never  found  a  paint  that  will 
withstand  the  fumes  for  any  length  of  time,  but  consider  that  red 
lead  is  the  best  I  know  of.  When  I  say  red  lead,  I  mean  un- 
adulterated lead  and  pure  linseed  oil,  properly  applied,  and  the  iron 
work  put  in  proper  condition  to  receive  it  by  removing  all  scale, 
grease,  dirt,  etc 

2.  I  do  not  know  what  the  effect  would  be  of  salt  water  on  iron 
or  steel  which  is  submerged  all  of  the  time,  but  I  do  know  that 
where  it  is  submerged  a  part  of  the  time  the  effect  is  very  dele- 
terious and  there  is  no  pamt  made  to  my  knowledge  that  is  proof 
against  it. 

3.  I  have  had  no  experience  with  compressed  air  for  cleaning, 
but  I  am  of  the  opinion  that  work  can  be  better  done  with  it  than 
by  any  other  method,  but  unless  the  ]Qb  is  a  large  one  I  do  not 
think  it  economical.  On  large  flat  surfaces,  I  think  that  paint- 
ing with  air  would  work  well,  but  on  round  or  flat  surfaces  of 
small  area  there  would  be  too  much  loss  of  time  and  material. 

H.  Rettinghouse,  Chicago  &  North  Western  Ry.: 

1.  My  experience  has  been  that  graphite  or  mineral  paint  does 
not  stand  up  any  considerable  length  of  time  under  the  punish- 
ment accorded  it  when  exposed  to  the  fumes  resulting  from  the 
combustion  of  coal  and  coke  in  locomotives,  and  while  we  are 
continuing  the  use  of  mineral  paint  it  is  because  we  have  been 
unable  to  find  anything  which  is  decidedly  superior  to  it.  I  am 
glad  to  see  this  subject  brought  up  and  thoroughly  discussed,  as 
it  is  one  of  vital  importance,  and  a  great  many  of  us  are  desirous 
of  ascertaining  just  what  really  constitutes  the  best  paint  under 
the  conditions  as  set  forth. 

2.  I  have  never  had  any  experience  in  regard  to  the  effect  of  salt 
water  on  steel  or  iron  when  wholly  or  partly  submerged  all  or  a 
part  of  the  time.  If  the  subject  matter  is  intended  to  cover  drip- 
pings of  salt  brine  from  refrigerator  cars,  then  I  could  say  from 
experience  that  the  action  is  very  detrimental,  and  I  know  of  no 
paint  that  will  withstand  it. 

/.  Tuthill,  Pere  Marquette  R.  R,: 

I.  I  have  found  a  combination  of  red  lead  and  graphite  the  best 
paint  for  the  preservation  of  iron  and  steel.  I  have  had  no  direct 
experience  with  crossings  that  are  badly  exposed  to  fumes  from 
coal  and  coke  smoke  from  locomotives,  but  find  the  above  paint 
gives  as  good  service  on  the  upper  members  of  through  bridges 
as  any  that  we  have  ever  used.  Whether  it  would  be  entirely 
satisfactory  for  the  under  surface  of  bridges  that  have  tight  floors 
and  come  in  close  proximity  to  the  top  of  locomotive  stacks,  I  do 
not  know. 
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2.  I  have  had  no  experience  with  steel  and  iron  in  salt  water, 
but  have  noticed  some  structures  built  up  on  iron  or  steel  posts 
that  were  in  salt  water,  where  the  iron  was  badly  corroded,  and 
greatly  reduced,  in  a  short  time.  It  seems  to  me  that  some  protection 
in  the  nature  of  concrete  covering,  to  the  extreme  height  to  which 
these  members  are  exposed,  would  be  beneficial.  It  is  possible 
that  some  other  material  could  be  applied  that  would  be  absolutely 
weather-proof,  less  expensive,  and  more  sightly  than  concrete. 

3.  We  have  never  used  compressed  air  for  painting  or  cleaning 
our  iron  or  steel  structures. 


Chairman  of  Committee: 

There  are  so  many  good  paints  now  in  use  that  it  would  be 
difficult  and  unfair  to  say  which  we  think  is  best,  for  the  reason 
that  some  paints  used  on  our  work  seem  to  give  good  results  on 
some  parts  of  our  structures,  while  on  other  parts  they  last  but  a 
very  short  time,  either  going  to  dust  or  scaling.  I  have  yet  to 
find  a  paint  that  will  last  more  than  three  years.  The  great  trouble 
is  that  we  are  all  prone  to  put  off  until  tomorrow  that  which 
should  be  done  today;  in  other  words,  we  do  not  paint  as  often 
as  we  should. 

I  find  that  where  iron  or  steel  is  left  too  long  a  very  heavy  coat 
of  rust  forms  and  it  is  impossible  to  remove  it  all  by  hand.  The 
only  way  in  which  to  clean  thoroughly  is  with  the  sand  blast.  After 
hammering  off  the  heavy  coat  first,  and  then  cleaning  with  the 
sand  blast,  the  paint  should  be  applied  before  it  begins  to  rust 
Very  good  results  can  be  obtained  in  this  way,  yet  it  is  better  not 
to  allow  a  heavy  coat  of  rust  to  form,  by  painting  at  least  once  in 
three  years.  Where  cleaned  by  hand,  as  we  have  been  obliged  to 
do  at  the  North  Station  train  shed,  Boston,  which  we  have  just 
cleaned  and  painted,  and  where  all  the  rust  could  not  be  thorough- 
ly removed  the  best  paints  in  the  world  will  not  stand;  most  of 
the  paint  which  has  been  on  three  years  is  beginning  to  show  the 
effect  of  the  gases,  and  in  order  to  save  the  structure  we  will  be 
obliged  to  begin  to  paint  again  at  once.  We  have  used  some  thirty 
different  kinds  of  the  best  paint  in  the  market. 

Mr.  Snow  in  his  report  has  referred  to  some  paints  which  have 
given  good  results.  I  will  add  the  names  of  a  few  more  which  are 
standing  the  test  as  well  as  those  named :  Aluminum  Flake  Graph- 
ite, mixed  in  oil;  June  Malleable  Gray  Copper  Ore  X  Grade;  dry 
red  lead  mixed  with  oil  by  hand;  these  mentioned  for  first  coat 
after  which  Dixon's  Graphite  and  some  others  are  working  well. 
In  my  opinion,  however,  I  thmk  pure  lead  and  pure  linseed  oil 
if  properly  mixed  will  give  as  good  and  lasting  results  as  any- 
thing that  has  been  found. 

In  reply  to  questions  2  and  3,  I  agree  with  what  Mr,  Snow  has 
said  in  his  report. 

The  above  concludes  the  replies  to  letters  of  inquiry,  but  we  beg 
to  append  the  following  articles  for  your  information,  althoug:h 
they  may  not  bear  directly  on  the  questions  which  form  the  basis 
of  this  report. 


PAINTS  AND  PAINTING  235 

SUPPLEMENTARY  REPORT. 

George  L.  Fowler,  Consulting  Engineer,  New  York  City: 

I.  From  a  somewhat  extensive  experience  in  this  direction,  not 
only  in  the  observation  of  the  action  of  paint  on  overhead  bridges, 
but  in  roundhouses  as  well,  I  place  a  graphite  paint  at  the  head 
of  the  list. 

For  the  first,  shop  or  inhibitive  coats  on  steel,  I  am  aware  that 
red  lead  is  usually  recommended  and  specified.  Personally,  I  do 
not  feel  quite  sure  that  red  lead  is  the  best  thing  to  use,  even 
when  it  is  properly  applied,  because  of  its  oxidizing  effects.  But, 
as  usually  applied,  I  think  that  it  should  be  absolutely  condemned. 
Red  lead  is  very  heavy  and  requires  constant  stirring  to  keep  it 
in  suspension  in  the  oil,  so  that,  as  it  is  ordinarily  applied,  it  runs, 
is  streaky  and  is  laid  on  in  thick  patches  which  do  not  dry.  I 
have  recently  inspected  some  bridge  girders  that  were  painted  with 
red  lead  and  which  had  run  and  dried  in  this  way.  The  blotches 
had  skinned  over  with  a  wrinkled  surface  that,  when  rubbed  with 
the  finger,  peeled  off,  disclosing  a  mass  of  wet  paint  beneath.  This 
nrst  coat  of  red  lead  is  commonly  covered  with  the  protective 
coatings  and,  as  these  are  laid  on,  they  prevent  the  drying  out  of 
the  wet  red  lead,  so  that,  before  long,  the  paint  begins  to  blister 
and  peel,  and  the  whole  purpose  of  the  paint  is  lost.  Personally, 
therefore,  I  should  prefer  to  specify  that  a  graphite  paint  should 
be  used  as  the  shop  coat,  if  for  no  other  reason  than  that  it  lends 
Itself  readily  to  a  smooth  and  even  laying  and  will  dry  with  a 
hard  elastic  surface  free  from  a  tendency  to  run  and  therefore 
smooth,  and  without  soft  spots. 

So,  while  I  am  not  yet  prepared  to  condemn  red  lead  as  a  paint, 
I  feel  that  its  mechanical  peculiarities  are  such  as  to  render  it 
undesirable  to  use  when  taken  in  connection  with  the  class  of 
labor  usually  employed  to  lay  it. 

Now,  as  to  my  reason  for  preferring  a  graphite  paint: 
In  the  first  place  I  have  seen  it  in  use  in  roundhouses  and  over- 
head structures  for  years  where  it  has  given  the  best  of  satis- 
faction and  shown  great  wearing  qualities.  Further  than  this, 
during  the  past  year  I  have  made  some  special  investigations  that 
have  shown  me  the  reasons  for  the  experience  of  the  past. 

It  is  hardly  necessary  to  call  your  attention  to  the  fact  that  in- 
ertness is  an  essential  quality  of  a  pigment  that  is  to  resist  the  cor- 
rosive actions  that  are  set  up  in  an  atmosphere  impregnated  with 
acids,  as  in  the  case  where  a  paint  is  subjected  to  locomotive 
fumes  and  that,  for  absolute  inertness,  in  this  regard,  graphite 
is   unsurpassed. 

It  is  also  superfluous  to  tell  you  that  a  pure  graphite  paint  is 
not,  in  itself,  well  adapted  for  this  work.  A  pure  graphite  paint 
has  a  too  great  covering  capacity  that  leaves  the  coat  too  thin 
to  be  a  success  when  subjected  to  wear  and  corrosion.  Hence 
it  must  be  thickened  with  some  other  substance,  as  a  pigment,  that 
is  equally  inert,  and  such  a  substance  is  to  be  found  in  silica.  The 
combination  of  silica  and  graphite,  therefore,  makes  a  pigment  that 
is  especially  adapted  for  use  where  acid  fumes  are  to  be  en 
countered.  The  combination  has  also  an  added  mechanical  ad- 
vantage in  that,  while  the  silica  gives  a  body  and  texture  to 
the  paint,  the  graphite  contributes  that  smoothness  under  the  brush 
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that  counts  for  so  much  by  adding  to  the  covering  quality  and 
producing  that  evenness  of  finish  and  surface  and,  at  the  same 
time,  greatly  lessens  the  labor  required  in  spreading,  so  that 
large  areas  can  be  covered  without  undue  fatigue. 

There  is  still  another  reason  along  these  lines.  In  the  course  of 
the  investigations  referred  to,  I  subjected  steel  plates  that  had 
been  coated  with  a  silica  graphite  paint  to  a  strong  acid  reaction 
for  several  months,  without  destroying  the  texture  of  the  surface. 
To  the  eye,  the  surface  appeared  to  be  merely  dulled,  and  this 
dullness,  which  appeared  after  a  month  or  so  of  acid  action,  did 
not  seem  to*  change  thereafter  during  the  whole  period  of  the 
test  When,  however,  the  surface  was  examined  under  the  micro- 
scope, the  reason  for  this  durability  was  at  once  apparent 

Ordinarily  a  paint  skin  consists  of  the  fine  particles  of  pigment 
embedded  in  the  dried  coating  of  oil.  Each  particle  should  be  set 
in  an  encysting  case  of  this  hardened  oil,  and  the  whole  outer 
surface  of  the  freshly-dried  coat  should  be  one  of  the  oil.  Lin- 
seed oil,  is  not,  however,  of  itself  a  good  resistant  to  add  action 
and,  when  subjected  to  gases  or  a  bath  such  as  I  used,  the  outer 
film  is  soon  dissolved  and  cut  away.  And  it  was  here  that  the 
microscope  showed  what  had  taken  place  and  what  would  have 
to  take  place  before  further  deterioration  could  occur. 

The  dulling  of  the  surface  meant  that  the  outer  coating  of  lin- 
seed oil  had  been  dissolved.  Then  there  appeared  a  surface  that, 
under  a  magnification  of  34  diameters,  appeared  as  though  it  had 
been  sanded.  It  was  seen  to  be  one  covered  with  a  complete  coating 
of  the  minute  particles  or  grains  of  silica  and  graphite,  just  as  a 
sanded  surface  appears  to  the  naked  eye.  In  short,  the  inert  silica 
and  graphite  formed  a  complete  protective  coating  to  the  matrix  of 
linseed  oil  in  which  they  were  embedded ;  and,  until  they  were  worn 
away  or  the  acid  had  had  a  chance  to  eat  slowly  in  between  these 
particles  and  so  undermine  and  loosen  them,  the  paint  would  endure 
and  the  surface  of  the  metal  beneath  be  thoroughly  protected  from 
attack. 

This,  then,  is  the  reason  for  my  faith  in  this  class  of  paint;  a 
faith  based  both  upon  a  scientific  demonstration  of  its  reasonable- 
ness and  past  practical  experience. 

2.  Rust,  corrosion,  rust!  Everyone  knows  that.  Perhaps,  how- 
ever, a  detail  of  some  tests  that  I  made  may.be  of  interest  I  took 
a  number  of  steel  plates  and  painted  them  with  silica  graphite  paint 
and  subjected  them  to  salt  brme  drippings  for  something  more  than 
three  months.  When  the  test  was  stopped,  the  plates  were  found  to 
be  badly  corroded,  as  was  to  be  expected  on  the  unpainted  portions, 
while  the  parts  protected  by  the  paint  showed  little  or  no  action  of 
this  sort.  The  unpainted  portions  of  the  plates  were  covered  with 
a  thick  coating  of  rust  that  had  swollen  and  blistered  until  it 
projected  1-16  m.  or  more  from  the  surface  of  the  metal.  It  could 
be  easily  scraped  off  and,  while  it  was  red  on  the  outside,  it  was 
black  beneath  and  appeared  to  be  the  black  oxide  of  iron.  When 
peeled  off  it  left  the  metal  bright  beneath,  but  it  (the  metal)  turned 
to  a  greenish  hue  within  half  an  hour.  As  for  the  painted  surfaces, 
there  was  no  appreciable  deterioration  except  for  the  loss  of  the 
original  gloss.  I  found,  then,  that  here,  when  subjected  to  brine 
drippings,  consisting  of  water  in  which  20  per  cent  of  its  weight 
in  salt  was  dissolved,  the  silica  graphite  pamt  fully  protected  the 
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plates  against  a  corrosion  that  was  of  a  most  serious  and  de- 
structive character  on  the  unpainted  portions  of  the  plate.  I  may 
add  that  one-half  of  the  surface  of  these  plates  .was  painted.  The 
brine  was  allowed  to  drip  and  strike  upon  the  painted  part  and 
trickle  down  over  the  unpainted  portion. 

As  for  the  eflFect  of  rust  on  paint  efficiency  and  durability,  that  is 
another  question  of  wide  scope  that  need  not  be  discussed  here. 

3.  For  painting  I  understand  this  to  refer  to  the  sprajring  method 
and  I  have  found  it  to  be  very  injurious  to  the  durability  of  oil 
paints.  % 

Paint  can  be  laid  by  this  process  quite  smoothly,  but  it  will  not 
last    The  reason  is  a  simple  one: 

Air  always  contains  more  or  less  moisture  in  suspension  and  the 
wanner  the  air,  the  greater  the  quantity  that  can  be  so  held.  Hence, 
an  atmosphere  that  may  be  jvarm  will  be  perfectly  clear,  even  though 
the  amount  of  contained  moisture  may  be  very  high.  But,  if  that 
air  is  cooled,  clouds  and  fogs  immediately  appear  because  of  the 
precipitation  of  the  moisture. 

This  is  what  happens  in  painting  with  compressed  air.  The 
warm  compressed  air  is  usuallv  pretty  well  saturated  with  moisture. 
As  it  leaves  the  spraying  nozzle,  it  at  once  expands  and,  in  so  doing, 
its  temperature  falls,  and  some  moisture  is  precipitated.  This  mois- 
ture is,  at  the  time,  intimately  mingled  with  the  particles  of  paint 
and  is  thus  imprisoned  in  the  film  that  is  formed  en  the  surface. 
The  result  is  moisture  in  the  body  of  the  paint  and  rapid  deteriora- 
tion. 

For  cleaning,  that  is  by  sand  blasting,  there  is  nothing  that 
equals  it  In  fact,  I  know  of  no  other  way  in  which  a  surface  can 
be  properly  prepared.  Wire  brushes  simply  cannot  remove  the 
rust  and,  even  if  they  could,  tfiey  would  leave  the  surface  so  covered 
with  a  fine  dust,  that  any  paint  laid  over  it  would  have  the  elements 
of  its  own  destruction  embedded  in  it  But  the  residue  of  rust  is 
the  principal  evil  to  be  guarded  against.  For  example:  In  some 
of  my  investigations  I  had  subjected  a  paint  to  an  action  for  several 
months  without  apparent  injury  other  than  a  dulling  of  the  surface 
gloss.  It  appeared  to  the  eye  to  be  in  proper  condition  for  repainting. 
Before  doing  this,  however,  I  examined  it  under  the  microscope 
and  found  it  to  be  totally  unsuited  for  repainting.  I  found  that 
minute  blisters  had  arisen  on  the  surface  and  that  many  of  these  had 
burst,  leaving  a  small  crater-like  hole  in  the  center.  This  hole  was 
about  1-2000  in.  in  diameter,  but  down  in  the  bottom  of  it  I  could 
see  the  red  rust  that  had  formed  on  the  bared  metal.  If,  then,  the 
plate  had  been  repainted,  there  would  have  been  a  rapid  deterioration 
of  the  surface  and  for  no  apparent  reason.  You  can  see,  then,  that 
this  serves  as  an  explanation  why  it  so  frequently  happens  that 
the  repainting  of  a  structure  with  the  same  paint  originally  used 
is  so  unsatisfactory  while  the  original  painting  was  all  that  could 
be  desired.  Scraping  and  using  a  wire  brush  cannot  get  at  these 
microbes  of  deterioration,  as  they  may  be  called,  and  I  know  of 
nothing  but  sand-blasting  with  compressed  air  that  will. 
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From  the  Boston  Transcript: 

Electro-chemical    Theory   of   Rust. 

In  bulletin  No.  35  of  the  Department  of  Agriculture,  just  issued, 
Allerton  S.  Cushman  gives  results  and  conclusions  from  investiga- 
tions made  by  him  of  the  cause  and  prevention  of  rust.  The 
fundamental  theory  advanced  is  that  steel  corrosion  is  the  result 
of  electro-chemical  action.  Accepting  this  theory,  the  author  in- 
vestigated the  effectiveness  of  various  coatings  in  preventing  rust 
About  fifty  substances  were  tested,  and  of  these  zinc,  barium  and 
Jead  chromates  made  the  best  showing,  while  lampblack  and  graph- 
ite seemed  to  stimulate  rather  than  mhibit  rust  (Durability  was 
not  considered,  and  the  conclusions  apply  to  priming  coats  only.) 
Varnish  and  bitumen  showed  up  especially  well.  The  author  be- 
lieves that  concrete  prevents  corrosion  because  it  contains  free 
lime,  and  if  this  is  washed  out  rusting  becomes  probable.  Steel 
immersed  in  soggy,  sour  clay  can  have  its  life  prolonged  by  the 
addition  to  the  clay  of  five  per  cent  of  quick  lime.  Perfectly 
homogeneous  steel,  as  free  as  possible  from  segregation,  will  re- 
sist rust  without  a  protective  coating,  it  being  probable  that  open 
hearth  steel  can  be  made  to  meet  this  description. 

The  Gazette,  Montreal,  June  11,  1909: 

A  new  development  in  protecting  trestles  was  foreshadowed  at 
the  sittings  of  the  railroad  commission  at  Ottawa  this  week,  when 
engineers  stated  that  the  Canadian  Pacific  was  experimenting  with 
a  fireproof  paint  for  wooden  trestles  and  bridges.  It  was  stated 
that  a  trestle  treated  with  this  fireproof  paint  had  been  subjected 
to  a  pretty  severe  test,  and  met  it  with  promising  results.  An  engine 
was  run  slowly  oyer  the  painted  trestle  and  as  it  went  the  ashes 
were  shaken  out  in  such  a  way  as  to  allow  every  chance  for  a 
fire.  Later,  the  engine  was  brought  to  a  standstill  at  the  center 
of  the  trestle  and  red  hot  cinders  shaken  out  of  the  fire  box  in  a 
heap  on  the  painted  ties.  The  first  ashes  from  the  moving  engine 
made  no  sign  of  fire,  while  the  heap  from  the  standing  engine 
caused  a  slight  blaze  on  the  ties,  which  went  out  in  a  few  minutes 
without  causing  any  damage.  The  results  of  the  experiments  were 
decidedly  satisfactory,  and  further  work  will  be  done  to  demon- 
strate the  usefulness  of  this  fireproof  paint.  If  it  proves  a  success, 
it  will  probably  be  adopted  on  all  wooden  trestles  and  bridges 
along  the  Canadian  Pacific  Railway,  especially  on  those  located 
on  remote  sections  of  the  line,  where  most  trouble  is  caused  by 
fires.    (This  refers  to  Clapp's  fire  resisting  paint,  Bridgeport,  Conn.) 

From   Hammond,  Boynton   Paint  and  Chemical   Co.: 

In  this  era  of  great  sky-scrapers  the  question  of  the  adequate 
protection  of  the  steel  structures  is  one  that  can  not  lightly  be  set 
aside.  For  centuries  the  oxide  paints  have  been  in  use  for  pro- 
tecting steel,  and  there  are  examples  even  in  this  country  today  of 
the  perfect  protection  of  metal  by  good  oxide  paints  of  over  a 
hundred  years'  duration.  Our  Ferox  Protective  Paint  is  pure,  of 
great  elasticity,  non-conductive  and  unaffected  by  deleterious  gases 
and  affords  the  maximum  protection  to  iron  and  steel.  The  reasons 
briefly:     The    pigment    is    pure,    spongy    in    character,    absolutely 
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anhydrous  and  ground  to  extreme  fineness.  The  linseed  oil  is  the 
best.  The  Ferox  is  standard  in  quality  and  price;  only  one  Ferox 
paint  being  made,  and  that  the  best.  We  shall  be  glad  to  go  into  the 
technology  of  Ferox  of  the  practical  tests  which  have  been  made  with 
it  if  you  desire. 

Paper  by  G,  B,  Meckel,  of  the  New  Jersey  Zinc  Co.,  read  before 
the  annual  meeting  of  the  American  Society  for  Testing  Ma- 
terials, Atlantic  City,  N.  J.,  July  i-s,  1909: 

Of  the  materials  found  to  be  inhibitive  of  corrosion,  the  soluble 
chromates  stand  very  high,  steel  having  been  found  to  be  practically 
uncorrodible  in  a  solution  of  these  salts.  This  fact  led  to  investi- 
gation of  the  chrome  pigments,  and  it  was  found  that  these,  ex- 
cepting a  few  in  which  an  acid  reaction  is  maintained,  are  all 
similarly  inhibitive — zinc  chrome  most  conspicuously  so.  Zinc 
oxide  and  zinc  lead  white  also  rank  high,  white  lead  moderately 
high,  red  lead  still  lower,  etc 

On  the  other  hand  a  large  number  of  commonly  employed  pip[- 
ments  appear  to  be  either  neutral  or  indeterminate,  while  still 
others,  as  was  anticipated,  seem  to  be  more  or  less  powerful  stim- 
ulants of  corrosion.  Out  of  this  mass  of  tentatively  accepted 
facts  has  developed  a  provisional  theory  along  which  the  more  ad- 
vanced manufacturers  are  now  engaged  in  working  out  a  new  mode 
of  procedure  in  the  painting  of  steel. 

The  theory  is  that  rust-stimulating  pigments  should  never  be 
placed  in  contact  with  the  steel  surface,  but  that  an  inhibiting  prim- 
ing coat  should  always  intervene.  This  inhibitive  coating  may  be 
suitably  compounded  of  the  chromes,  zinc  oxide,  white  lead,  red 
lead,  willow  charcoal,  etc.,  among  the  inhibitors,  or  of  any  of  the 
neutral  or  indeterminate  pigments,  reinforced  with  a  small  pro- 
portion of  the  stronger  inhibitors,  such  as  zinc  chrome,  zinc  oxide, 
zinc  and  lead  chrome,  etc.  Over  this  priming  coat  the  air  and 
moisture-excluding  coats  can  then  be  safely  applied;  these  coats 
being  designed  for  protection  only,  without  regard  to  inhibitive 
qualities. 

The  Bureau  of  Promotion  and  Development  of  the  Paint  Manu- 
facturers* Association,  in  conjunction  with  Committees  E  and  U 
of  the  American  Society  for  Testing  Materials,  is  now  engaged  in 
a  series  of  exhaustive  field  tests  at  Ventnor,  near  Atlantic  City,  with 
a  view  to  further  development  of  these  theories  in  ac*'ial  practice. 

A.  B.  Hubbard, 
R.  P.  Mills, 
H.  E.  Holmes. 
G.  Aldrich, 

Committee. 

DISCUSSION. 

Mr.  Hubbard. — Some  paints  I  find  are  used  in  some 
localities  with  good  results  and  not  so  good  in  other  local- 
ities. We  have  experimented  with  several  diflferent  kinds 
of  paint,  as  you  will  see  from  the  report,  and  are  now  await- 
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ing  results.  I  examined  them  before  coming  to  the  meeting, 
and  some  of  them  that  were  the  most  strongly  recommend- 
ed we  found  had  gone  almost  entirely  to  dust.  Some  others 
I  found  which  had  not  come  with  any  recommendations, 
except  from  their  manufacturers,  have  given  good. results, 
.  Mr.  Sheldon. — All  I  can  say  is  that  we  are  seekers  of 
knowledge  on  this  matter. 

Mr.  Richey. — I  am  free  to  confess  that  I  do  not  know 
anything  about  the  question  of  securing  a  good  paint,  that 
will  give  us  the  results  we  are  after. 

Mr.  Killam.^~I  have  had  a  good  deal  to  do  with  the  mat- 
ter of  painting  on  our  road,  by  recommending  when  paint- 
ing should  be  done  and  keeping  record  of  everything,  but 
the  conditions  on  our  line  vary  so  much  that  we  have  some 
structures  that  we  are  obliged  to  paint  every  three  years, 
while  at  other  places  the  same  paint  applied  by  the  same 
workmen  will  last  up  to  fourteen  years  and  be  in  better  con- 
dition. We  have  a  standard  paint  which  we  have  been 
using  for  years,  and  when  we  have  an  application  to  try 
other  paints  we  paint  a  piece  of  steel  with  the  sample  sub- 
mitted and  hang  it  out  over  the  edge  of  a  bridge  on  our 
system  about  twelve  feet  above  salt  water.  Every  plate  is 
marked,  and  a  record  of  it  is  kept  in  our  office,  and  once  or 
more  each  year  I  examine  these  plates  and  make  a  record 
of  the  condition  of  the  paint.  At  the  present  time  we  are 
testing  27  different  samples  of  paint.  Last  year  I  took  the 
record  and  there  was  one  that  was  in  good  condition,  two 
that  were  fairly  good,  three  that  would  last  another  year 
and  the  rest  were  all  gone.  Probably  many  of  these  paints 
that  were  gone  if  applied  in  a  dry  section  of  the  country 
would  last  much  longer. 

We  use  what  is  known  as  the  Walter  Carson  paint,  man- 
ufactured in  England.  It  is  used  on  the  English  battle 
ships.  We  also  use  another  paint  that  is  manufactured  by 
a  firm  in  Birmingham,  England.  The  Carson  paint  will  last 
longer  than  the  other,  but  they  are  both  good  paints.  Fur- 
thermore, in  giving  orders  for  painting  we  specify  what 
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kind  of  paint  shall  be  used.  We  do  not  allow  contractors  tc 
select  any  paint  other  than  those  named  in  the  specifications. 
I  find  that  there  is  no  branch  of  maintenance  work  that 
must  be  lcx)ked  after  so  carefully  as  the  painting  of  bridges 
along  the  line,  and  the  selection  of  a  good  paint  is  one  of 
its  most  important  features. 

I  may  say  that  in  the  mixing  of  our  paints  we  do  not  al- 
low any  boiled  oil  to  be  used ;  nothing  but  the  pure  raw  oil, 
and  the  second  coat  must  not  be  put  on  during  the  next  48 
hours  or  during  damp  or  foggy  weather  or  when  there  is 
frost  on  the  ground.  It  may  be  done  in  the  winter,  but  not 
when  there  is  any  dampness  in  the  air.  In  that  way  we  get 
about  as  good  results  as  are  possible. 

Mr.  Clark. — I  would  like  to  ask  Mr.  Killam  whether  he 
mixes  his  own  paints  or  buys  a  certain  brand  of  paint. 

Mr.  Killam. — We  buy  the  dry  powder  from  the  English 
firms,  as  mentioned,  and  then  put  in  the  raw  oil.  We  are 
protected  on  these  purchases  by  rigid  English  statutes  cov- 
ering exports  and  by  equally  rigid  Canadian  statutes  cover- 
ing imports. 

Mr.  Pickering. — I  would  like  to  tell  you  of  a  little  ex- 
perience that  I  had  this  summer.  I  was  notified  to  go  and 
see  a  set  of  buildings  in  a  village  that  I  am  credibly  in- 
formed were  painted  some  fifteen  years  ago  and  which  have 
not  been  painted  since.  Immediately  adjoining  them  are  oth- 
er buildings  that  have  been  painted  three  times  with  white 
lead  and  oil  and  which  are  not  now  in  as  good  condition 
as  the  set  .of  buildings  painted  fourteen  years  ago.  I  have 
the  formula  of  the  paint  that  was  used  and  have  mixed  up 
some  of  it,  and  am  now  having  my  house  painted  with  it, 
and  am  investigating  it  for  the  railroad  as  well.  I  know  I 
will  surprise  you  all  when  I  tell  you  the  price,  which  is  fif- 
teen cents  per  gallon.  As  I  stated,  I  have  the  formula  and 
I  will  report  results  later  on. 

Mr.  Strouse. — Mr.  Sheldon  has  expressed  my  views  on 
the  subject  of  paint  very  thoroughly.  There  are  some 
points  of  the  Washington  structure  that  are  already  badly 
in  need  of  repainting  after  but  two  years'  service,  and  on 
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the  steel  trusses  where  we  used  the  Chrysallite  paint  they 
required  repainting  in  about  one  year's  time.  I  feel  that 
there  is  a  great  deal  to  be  learned  on  the  subject  of  paint, 
and  that  I  know  very  little  about  it. 

Mr.  Clark. — I  would  like  to  ask  if  any  member  has  found 
a  paint  that  will  withstand  the  effects  of  dripping  salt  water 
on  our  iron  bridges.    The  loss  is  quite  an  item. 

Mr.  Killam. — We  have  not  been  troubled  much  by  sah 
water  drip,  as  we  have  very  little  leakage  from  our  cars, 
but  we  do  have  trouble  at  one  of  our  transfer  bridges  where 
the  draw  lifts  up  and  down  into  the  salt  water  about  ten 
times  a  day  and  then  dries  off.  We  have  to  paint  that  even- 
two  years,  and  it  costs  us  from  $650  to  $700.  The  paint  is 
in  bad  condition  after  two  years*  service,  but  not  so  much 
that  it  affects  the  steel  to  any  extent. 

Mr.  Storck. — If  any  one  has  a  paint  that  withstands  gases 
I  would  like  to  know  of  it.  I  have  tried  since  last  year 
about  eighty  different  kinds  of  paints  on  test  plates,  and,  so 
far,  I  have  not  discovered  one  that  will  last  six  months. 

Mr.  Killam. — I  have  a  bridge  exposed  to  such  conditions 
that  has  been  painted  for  the  last  five  years  and  in  going 
over  the  rods  and  trusses  we  find  the  paint  in  good  condi- 
tion vet. 

Mr.  O'Neill. — Has  any  one  discovered  a  paint  that  will 
stay  for  any  length  of  time  on  galvanized  iron  ?  I  have  not 
been  able  to  find  any.  We  have  some  downspouts  at  a  sta- 
tion that  we  are  not  able  to  keep  looking  well. 

Mr.  Andrews. — ^There  are  a  number  of  paints  on  the  mar- 
ket which  claim  to  be  good  for  galvanized  iron,  but  person- 
ally I  have  not  been  able  to  find  any  which  come  up  to  the 
claims.  A  first  coat  of  red  lead  and  a  finishing  coat  of  what- 
ever you  wish  to  use  is  about  the  only  thing  that  will  stand  up 
very  long.  It  will  last  longer  than  six*months  in  any  event, 
and  sometimes  two  years,  and  I  believe  it  is  the  proper  thing 
to  use.  There  is  one  thing  that  I  would  like  to  say  and  that 
is,  do  not  try  to  buy  a  dollar  paint  for  forty  cents.  (Laughter 
and  applause).  If  you  want  a  good  paint,  go  to  a  reputable 
manufacturer  and  say  to  him :    "  We  want  you  to  make  us 
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the  best  paint  that  you  can ;  a  paint  that  you  can  guarantee 
as  a  good  paint  for  a  steel  structure ;  a  paint  that  you  feel 
you  can  give  us  without  injury  to  your  reputation  as  a  man- 
ufacturer, and  we  are  willing  to  pay  you  a  price  which  will 
cover  the  cost  of  first-class  material  and  still  leave  you  a 
profit."  Then,  I  believe  you  will  get  a  good  paint,  but  you 
will  not  if  you  try  to  pay  forty  cents  for  a  paint  that  costs 
80  cents  to  produce.  Most  of  you  know  what  amount  of 
material  it  takes  to  make  a  gallon  of  paint,  and  its  approxi- 
mate cost,  to  which  there  must  be  added  the  cost  of  the 
labor  in  grinding  and  mixing,  and  on  that,  as  most  paint 
is  sold  f.  o.  b.  your  town,  there  is  still  to  be  added  the 
freight.  I  say  give  the  manufacturer  a  fair  price  for  good 
paint.    (Applause). 

Mr.  Hubbard. — On  galvanized  iron  I  tried  a  paint  two 
years  ago  which  is  called  Galveno,  and  which  costs  $1.50 
per  gallon.  We  put  on  only  one  coat.  I  believe  it  to  be  a 
good  paint  for  this  purpose. 

Mr.  Andrews. — I  think  it  is  a  fairly  good  paint  for  gal- 
vanized iron  work,  but  not  so  good  as  red  lead. 

Mr.  Fake. — I  wish  to  say  that  I  have  painted  galvanized 
iron  to  a  large  extent  and  have  no  trouble  with  it  peel- 
ing off. 

Mr.  Clark. — I  have  galvanized  iron  painted  with  red  lead 
and  oil  twelve  years  ago  and  while  it  is  slightly  discolored 
you  can  see  the  red  lead  still  there  doing  business,  just  as  it 
did  twelve  years  ago. 

Mr.  Killam. — With  regard  to  that  part  of  the  subject 
dealing  with  painting  by  the  use  of  compressed  air,  I  may 
say  that  I  have  had  some  experience.  I  was  always  op- 
posed to  this  method  because  many  of  the  small  members  of 
a  brid^  cannot  be  reached  by  it,  but  our  engineer  of  main- 
tenance concluded  to  buy  a  gasoline  engine  and  sprayer, 
which  cost  us  $1200,  and  they  tried  it  on  a  large  bridge. 
They  finally  got  it  done  but  had  to  resort  to  the  brush  to 
paint  the  small  members.  We  are  now  using  the  gasoline 
engine  for  other  purposes  and  this  method  was  not  tried 
again. 


XIII. 

COALING   STATIONS   AND    CINDER   PITS. 
REPORT  OF  COMMITTEE. 

To  the  American  Railway  Bridge  and  Building  Association: 

The  committee  has  found  such  a  multiplicity  of  types  of  struc- 
tures in  use,  that  the  limits  of  this  paper  will  not  permit  of  any- 
thing like  an  exhaustive  discussion  of  them.  Add  to  this  the 
numerous  modifications  of  the  various  types  and  the  lack  of 
definite  information  is  the  committee's  apology  for  the  incomplete- 
ness of  the  report. 

While  the  committee  recognizes  the  intimate  relation  existing 
between  coaling  stations  and  cinder  pits  in  the  economic  operation 
of  railways,  we  feel  that  the  whole  subject  covers  too  much  ground 
for  one  report  The  committee  therefore  recommends  tluit  for 
future  reports  the  subject  be  divided  into  its  two  component  parts. 

The  importance  of  economical  handling  of  coal  is  a  matter  that 
deserves  a  good  deal  of  attention.  The  railroads  of  this  country 
consume  about  115,000,000  tons  of  coal  per  annum.  A  saving  of 
one  cent  per  ton  would  amount  to  $1,150,000.  This  is  equivalent 
to  about  $6  or  $6.50  per  mile  of  railroad. 

COAUNG  STATIONS. 

The  subject  of  coaling  stations  will  be  presented  under  the  five 
following  general  heads: 

1.  Derrick  Coaling  Stations. 

2.  Chute  Coaling  Stations. 

3.  Qam  Shell. 

4.  Mechanical. 

5.  Miscellaneous. 

One  of  the  most  common  types  of  derrick  coaling  stations  is 
shown  on  Plate  i.  The  derrick  is  shown  more  in  detail  on  Plate 
2. 

Where  the  amount  of  coal  consumed  per  month  is  small  this  meth- 
od of  handling  the  same  has  proven  quite  satisfactory.  The  coal  is 
first  shoveled  from  cars  into  the  shed,  and  from  there  into  buckets 
as  it  is  wanted.  These  buckets  are  transported  from  the  shed  to 
the  derrick  on  the  small  car  shown  on  Plate  i.  The  buckets  arc 
hoisted  to  platforms  "  A  "  or  "  B  "  by  means  of  a  derrick  operated 
by  a  winch,  as  shown  on  Plate  i.  In  most  cases  on  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  this  winch  is  placed  on  the  brace 
and  not  on  the  mast  of  the  derrick.  On  the  mast  an  air  cylinder 
is  fitted  for  hoisting  the  buckets.  Where  air  is  used  platforms  **  A " 
and  "  B "  are  omitted,  and  the  coal  is  hoisted  from  the  level  of 
the  loading  floor.  The  air  for  operating  the  derricks  is  taken  from 
the  locomotive  that  is  being  coaled. 
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Coaliner  Derrick  for  Hand  or  Air  Power. 

At  some  of  the  stations  provision  is  made  for  shoveling  direct 
from  the  car  to  the  buckets.  These  buckets  hold  Yi  ton.  In  some 
cases  it  is  found  economical  to  shovel  direct  from  the  cars  to  the 
tender. 

Where  the  amount  of  coal  used  is  quite  small  the  handling  is 
usually  done  by  the  regular  section  forces.  In  most  cases,  how- 
ever, one  or  two  additional  men  are  required. 

Under  the  head  of  "  chute "  coaling  stations  we  find  a  great 
variety  of  structures.  The  chute  known  as  the  **  White "  patent 
is  the  most   common,   especially  on   western   roads.     The  general 
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White  Patent  Coal  Chute 


construction  of  this  chute  is  shown  on  Plates  3  and  4.  The  chutes 
may  be  on  one  or  both  sides  of  the  shed,  depending  on  local  condi- 
tions. 

In  most  cases  cars  of  coal  are  delivered  to  the  plant  by  means  of 
an  incline  and  a  locomotive.  In  some  instances,  however,  a  short. 
steep  incline  is  constructed  and  the  cars  are  hauled  up  by  means 
of  a  stationary  engine  and  cable.  The  coal  is  then  shoveled  into 
the  chutes.  When  a  locomotive  takes  coal  the  fireman  or  hostler 
opens  the  chute  by  means  of  a  chain. 

As  a  general  rule,  in  coaling  stations  of  this  character  a  regular 
force  of  coal  heavers  is  employed,  the  number  of  men,  of  course, 
depending  on  the  quantity  of  coal  handled.  On  account  of  the  easy 
adaptability  to  local  conditions  this  style  of  plant  is  in  high  favor, 
whether  for  handling  large  or  small  quantities  of  coal.  Mr.  Gagnon 
of  the  Minneapolis  &  St.  Louis  Railway,  reports  this  as  being  the 
most  satisfactory  type  of  coaling  plant  in  use  on  that  road.  On  the 
C,  M.  &  St.  P.  Ry.  it  has  been  used  extensively  in  the  past,  but 
is  now  bein^  supplanted  to  considerable  extent  by  numerous  me- 
chanical varieties. 

There  are,  however,  some  serious  objections  to  this  type  of  coal- 
ing station  in  congested  terminals.  The  large  amount  of  room 
occupied  is  objectionable.  Real  estate  is  often  high  priced,  and 
hence  is  usually  wanted  for  other  purposes.  The  item  of  main- 
tenance is  another  objection.  This  is  an  all- wood  structure  and  the 
high  price  of  timber,  considering  the  large  amount  used,  makes  the 
maintenance  item  a  large  one. 


Clam  Shell  Coallnfc  Station. 
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A  six-pocket  chute  with  500  feet  of  trestle  costs  from  $5/)00 
to  $7,000.  The  cost  of  maintenance  for  the  first  ten  years  is  very 
small.  After  that  the  charges  will  average  about  10  per  cent  of 
the  first  cost  per  annum. 

Under  the  third  heading,  that  of  clam  shells  or  steam  shovels. 
we  have  a  type  not  as  common  as  the  previous  one,  but  one,  never- 
theless, that  is  in  use  on  some  of  the  large  roads.  The  general 
features  of  this  plant  are  a  suitable  tract  of  land,  about  on  a  level, 
or  a  little  below  the  adjoining  tracks.  The  ground  is  covered  with 
tracks  at  suitable  distances  apart,  to  accommodate  the  reach  of  the 
clam  shell,  which  is  sdf  propelling.  The  coal  is  usually  unloaded 
from  the  cars  with  the  clam  shell  and  piled  as  high  as  conditions 
will  permit.  The  locomotives  to  be  coaled  are  spotted  on  the  ad- 
joining tracks,  or  on  the  tracks  leading  tinder  the  coal. 

The  expense  of  handling  coal  by  this  method  is  quite  economical, 
but  there  are  some  serious  objections.  The  space  occupied  is  in  a 
great  many  cases,  prohibitive.  Another  objection  is  the  danger  of 
spontaneous  combustion.  Also  the  coal  exposed  to  the  weather 
for  considerable  length  of  time  deteriorates  in  value.  On  the  other 
hand,  with  a  plant  of  this  kind  there  is  the  advantage  of  having 
a  large  quantity  of  coal  in  storage.  This  is  an  important  safe- 
guard against  shortage  due  to  strikes  and  other  incidents  in  rail- 
road operation.  A  plant  of  this  character  is  in  operation  by  the 
Illinois  Central  Railroad  at  Dubuque,  Iowa. 

Another  variety  of  the  clam  shell  type  is  sho^n  on  Plate  5. 
This  is  one  of  the  types  used  on  the  Intercolonial  Ry.  In  this  case 
the  clam  shell  is  operated  by  a  locomotive  crane  and  conveys  the 
coal  from  the  cars  to  the  chutes.  Hence,  it  is*  a  combination  of 
Classes  2  and  3.  In  come  cases  the  clam  shell  is  used  to  convey  the 
coal  direct  from  the  cars  to  the  tender.  In  any  case  where  a 
locomotive  crane  is  used  for  handling  coal  economy  would  require 
that  there  be  other  available  work  for  the  crane  when  not  so  em- 
ployed. 

MECHANICAL    COALING    STATIONS. 

In  considering  the  mechanical  coaling  plants  we  take  up  a  sub- 
ject concerning  which  there  is  considerable  diversity  of  opinion. 
There  are  a  number  of  these  patented  devices  on  the  market.  The 
general  features  of  most  of  these  are: 

1.  The  dumping  of  coal  from  self-cleaning  cars  onto  a  breaking 
device.  The  unloading  floors  of  these  plants  are  usually  on  a 
level  with  the  surrounding  yard,  or  a  little  above. 

2.  The  hoisting  of  the  crushed  coal  from  below  the  track  to  a 
storage  bin  some  distance  above  the  track. 

3.  The  drawing  of  the  coal  from  the  storage  bin  into  chutes  for 
delivery  to  locomotives. 

4.  The  weighing  of  the  coal. 

Modifications  of  these  general  features  occur  in  most  of  these 
patented  devices.  The  breaking  devices  are  either  breaking  bars 
or  mechanical  breakers.  In  order  to  avoid  the  necessity  of  always 
employing  self-cleaning  cars,  provision  should  be  made  at  these 
plants  for  unloading  by  hand,  as  emergencies  frequently  arise  where 
self-cleaning  cars  are  not  available. 

In  discharging  coal  from  self -cleaning  cars  it  is  sometimes  dumped 
upon  breaker  bars,  where  it  is  broken  to  the  required  size  by  hand 
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power.  Most  of  the  larger  plants,  however,  are  provided  with 
mechanical  breakers  placed  below  the  tracks.  In  either  case,  after 
the  coal  is  broken  it  falls  upon  a  conveyor  which  transports  it  to 
the  elevator.  This  elevator  carries  the  coal  by  means  of  buckets 
to  the  storage  bin  in  the  upper  part  of  the  building.  Plate  6  shows 
the  general  features  of  one  of  these  mechanical  plants.  Another 
variety  of  this  t3rpe  of  coaling  plant  is  shown  on  plate  7.  This,  as 
will  be  noticed,  is  a  plant  of  much  larger  capacity.  On  the  C 
M.  &  St  P.  Ry.  there  are  several  varieties  of  mechanical  plants 
in  use.  There  are  some  manufactured  by  Fairbanks,  Morse  & 
Company;  others  by  the  Link  Belt  Company;  and  still  others  in 
which  the  machinery  has  been  purchased  from  various  parties  and 
assembled  by  the  employees  of  the  railway  company.  The  com- 
mittee has  been  advised  that  these  plants  have  all  proven  satis- 
factory; some,  however,  to  a  greater  degree  than  others. 

In  addition  to  the  above  types  of  coaling  stations  there  is  an 
endless  variety  of  plants  with  their  various  modifications  in  use 
on  almost  every  railroad  in  the  country.  In  a  great  many  cases  there 
are  local  conditions  which  make  a  special  type  decidedly  economical 
One  of  these  types  is  commonly  used  where  there  is  a  piece  of  high 
ground  adjacent  to  a  terminal  and  considerable  coal  is  consum^ 
the  high  ground  being  used  for  storing  large  quantities  of  coal 
This  coal  is  unloaded  either  by  hand  or  by  dam  shell.  At  right 
angles  to  the  track,  used  by  the  locomotives  when  coaling,  are  a 
number  of  tracks  for  operating  coal  tipples.  These  coal  tipples 
are  loaded  with  coal  at  the  storage  pile  and  are  then  run  to  the 
edge  of  the  embankment  and  discharged  into  the  tender  of  the 
locomotive  as  required. 

Another  type  tjsed  to  some  extent  is  where  the  coal  cars  arc 
hauled  up  an  incline  bv  means  of  a  gasoline  engine  and  cable.  The 
coal  is  then  shoveled  from  the  cars  to  small  dump  cars.  From  the 
rear  end  of  the  incline  there  is  a  bridge  across  the  main  tracks, 
above  which  there  is  a  hopper  for  receiving  the  coal.  The  small 
dump  cars  are  run  out  on  the  bridg[e  and  discharge  their  load 
into  the  hopper.  This  type  of  station  is  generally  used  for  coaling 
freight  trains  between  terminals.  In  other  words  it  ^  is  merely  a 
supply  station  for  coaling  locomotives  while  in  transit  with  their 
trains. 

In  considering  the  type  of  coaling  station  to  be  used  at  any  one 
point  a  good  many  elements  enter.  The  question  of  ground  room 
is,  in  a  great  many  cases,  an  important  consideration.  This  is 
especially  true  around  busy  terminals.  The  first  cost  of  the  plant 
must  also  be  taken  into  account,  together  with  the  relative  expense 
of  operation  and  maintenance.  It  is  also  necessary  to  consider 
which  type  of  plant  will  meet  the  requirements  of  traffic  at  each 
particular  point.  Another  very  important  feature  is  the  character  of 
the  cars  that  are  available  for  handline  the  coal.  For  instance:  A 
mechanical  coaling  olant  requirini?  self-cleanini?  cars  would  be  a 
very  expensive  affair  where  traffic  was  such  that  the  cars  would 
be  hauled  from  the  coalini?  station  to  the  mines,  or  any  other 
distant  point  before  receiving  carp^oes.  In  this  connection  it  should 
also  be  borne  in  mind  that  the  handlin^r  of  coal  loaded  into  box 
or  stock  cars  is  not  only  more  expensive  than  when  it  is  loaded 
in  gondola  cars,  but  the  coal  contains  more  slate  than  when  loaded 
in  gondolas.  This  is  due  to  the  fact  that  the  slate  nickers  at  the 
mines  have  not  the  opportunity  to  remove  the  slate.    Box  and  stodc 
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cars  are  also  much  more  liable  to  have  an  end  knocked  out  than 
are  gondolas.  This  damage  to  the  ends  of  the  cars  is  in  most  cases 
due  to  the  force  with  which  the  coal  is  discharged  from  the 
mechanical  loader  at  the  mines.  This  is  particularly  true  where  the 
loader  handles  i,ooo  or  more  tons  per  day. 

It  will  be  evident  to  anyone  who  has  given  the  subject  con- 
sideration, that  it  is  out  of  the  question  to  recommend  any  partic- 
ular type  of  plant  for  general  use.  A  plant  that  would  be  economical 
at  one  point  might  prove  very  expensive  at  another.  There  seems, 
however,  to  be  a  tendency  to  employ  apparatus  requiring  a  minimum 
number  of  men  to  handle  it.  This  is  not  only  true  of  the  mechanical 
plants,  in  general,  but  applies  equally  well  to  all  coaling  stations. 
One  great  advantage  in  this  is  the  lessening  of  danger  from  labor 
troubles,  either  strikes  or  shortage  of  help.  Usually,  however,  the 
prime  consideration  is  the  decrease  of  fixed  charges.  The  entire 
subject  resolves  itself  into  the  question  of  what  is  the  most  econom- 
ical plant  to  meet  the  conditions  at  any  particular  point  The  com- 
mittee has  endeavored  to  call  attention  to  some  of  the  elements 
that  should  be  considered  in  answering  this  question. 

While  it  is  not  possible  to  fix  the  limits  between  which  various 
types  of  coaling  plants  should  be  used,  there  are  some  general 
recommendations  that  can  be  made: 

1.  At  terminals  where  the  amount  of  coal  used  is  small  and  time 
permits,  the  engines  can  be  coaled  by  shoveling  direct  from  the  cars 
to  the  tenders. 

2.  Where  the  amount  of  coal  handled  does  not  exceed  lOO  tons  per 
day  a  derrick  and  bucket  plant  seems  advisable.  If,  however,  the 
conditions  are  such  that  there  is  other  work  for  a  locomotive  crane 
to  do,  that  is  frequently  more  desirable. 

3.  Where  the  amount  of  coal  handled  per  day  varies  from  100  to 
250  tons  a  clam  shell  and  chute  seems  desirable,  provided  there  is 
other  work  available  for  the  clam  shell. 

4.  Where  more  than  250  tons  are  used  per  day  a  trestle  incline  and 
chutes,  or  a  mechanical  plant,  is  probably  the  most  desirable,  the 
choice  depending  largely  on  local  conditions. 

Aside  from  the  type  of  plant  employed  the  character  of  the 
structure  should  have  consideration.  Reinforced  concrete  costs 
about  40  per  cent  more  than  heavy  timber  construction.  The  in- 
surance charges  are  about  four  times  as  great  for  timber  as  for 
reinforced  concrete.  This  difference  in  insurance  amounts  to  about 
15  per  cent  of  the  first  cost  of  construction,  leaving  a  difference  of 
25  per  cent  in  favor  of  wood.  There  is,  however,  less  liability  of 
interruption  to  traffic  from  fire  where  fireproof  materials  are  used. 
The  cost  of  maintenance  is  materially  reduced.  It  would,  therefore, 
seem  advisable  to  use  fireproof  structures  where  the  volume  of  coal 
handled  is  very  large.  The  question  of  adequate  fire  protection  is 
certainly  deserving  of  attention.  Another  important  consideration, 
especially  at  mechanical  coaling  plants,  is  the  quantity  of  coal  slack 
resulting  from  the  breaking  of  the  coal. 

Owing  to  different  methods  of  accounting  on  different  roads,  the 
cost  of  handling  is  not  a  reliable  guide  in  comparing  the  relative 
merits  of  various  plants.  Each  station,  with  its  local  conditions, 
is  a  problem  in  itself.  It  should,  therefore,  be  borne  in  mind  that 
what  is  presented  here  is  only  a  general  guide.  In  making  com- 
parisons  the   cost   item    should    include    interest  and    depreciation. 
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maintenance  and  operation,  and  a  charge  for  cars  used  for  storage 
purposes. 

The  following  is  a  statement  of  such  costs  of  handling  coal  as 
the  committee  was  able  to  obtain,  these  data  including  the  cost  of 
operation  only:  For  coaling  stations  of  the  derrick  type  iij4  cents 
per  ton.  The  amount  of  coal  handled  at  the  plants  from  which 
these  figures  were  obtained  varies  from  lo  tons  to  lOO  tons  per  day. 

At  chute  coaling  stations  of  the  White  patent  type  the  expense  is 
41/2  cents  per  ton;  at  the  mechanical  types  of  various  makes  ij4  cents 
to  3  cents  per  ton.  These  figures  are  true  only  of  the  particular 
stations  investigated.  Other  plants  in  other  localities  might  material- 
ly modify  the  figures. 

REFERENCES. 

Reference  is  maue  to  the  article  on  Auxiliary  Coaling  Stations, 
Page  78  of  the  Twelfth  Proceedings. 

The  subject  of  Modem  Coaling  Stations  and  Cinder  Pits  also 
appears  in  the  Sixteenth  Proceedings  on  Page  loi. 

CINDER  PITS. 

The  economical  handling  of  cinders  and  clinkers  from  locomotives 
is  a  subject  well  worthy  of  serious  consideration.  While  it  is  not 
nearly  so  difficult  a  problem  as  that  of  handling  coal,  it  nevertheless 
possesses  some  points  of  interest. 

There  seems  to  be  an  almost  universal  adherence  to  the  open 
side  pit  operated  by  hand.  While  there  are  some  modifications  of 
this  type  of  pit,  the  distinctive  features  are  for  the  most  part  re- 
tained. ,  This  pit  is  shown  on  Plate  8.  Some  of  the  principal  varia- 
tions in  this  kind  of  pit  are: 

1.  The  variation  of  the  distance  "A"  (Fig.  2,  Plate  8). 

2.  Frequently  one  rail  of  the  engine  track  is  carried  on  top  of 
wall  "  B?' 

3.  Variation  in  the  character  of  the  support  "  C  "  for  engine  track. 
The  distance  "  A  "  usually  varies  from  about  2  ft.  to  8  ft.  Where 
drainage  can  be  obtained  for  the  depressed  track,  and  the  volume 
of  cinders  warrants  the  cost,  it  seems  advisable  to  depress  the  track 
so  as  to  bring  tops  of  high  gondolas  slightly  below  the  level  of  the 
shoveling  floor.  In  this  case  an  iron  apron,  "  D,"  can  be  used  to 
good  advantage.  Its  use  materially  facilitates  the  handling  of 
cinders,  and  also  keeps  the  depressed  track  reasonably  clean.  Un- 
fortunately, this  arrangement  can  be  used  in  comparatively  few 
places,  as  usually  adequate  drainage  can  only  be  secured  at  prohibit- 
ive cost.  The  incline  for  the  depressed  track  also  takes  up  con- 
siderable room. 

Plate  9  shows  a  t3rpc  of  pit  used  on  main  tracks  for  handling 
cinders  between  termmals,  or  at  terminals  where  the  amount  of 
cinders  is  small.  While  this  type  of  pit  is  a  very  good  arrangement 
for  such  conditions,  it  cannot  be  used  to  advantage  at  a  busy 
terminal.  Owing  to  the  usual  location  of  these  pits,  it  is  generally 
necessary  to  keep  them  covered  when  not  in  use.  For  this  purpose 
grates  constructed  from  old  engine  flues  make  a  satisfactory  and 
economical  covering. 

Plate  10  shows  a  pneumatic  cinder  conveyor.  In  this  case  the 
track  on  which  the  cars  are  placed  for  receiving  the  cinders  is  on 
the  same  level  with  the  engine  track.    The  cinders  from  the  engines 
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are  dumped  into  the  iron  car  below  the  track.  This  ear  is  then 
hauled  up  the  incline  by  compressed  air  and  automatically  dumps 
the  cinders  into  a  gondola  or  a  cinder  dump.  This  incline  is  made 
of  ordinary  T  rails.  The  character  of  the  whole  construction  is 
such  that  the  maintenance  cost  is  ver^;  low.  In  addition  to  this  the 
drainage  problem  is  easily  solved  owing  to  the  shallowness  of  ihf 
pit  under  the  engine  track. 

A  device  of  this  kind  can  be  used  only  when  power  is  available 
for  its  operation.  While  Plate  lo  shows  a  conveyor  operated  by 
air,  there  is  no  reason  why  other  motive  power  could  not  be  em- 
ployed. This  is  a  patented  device  and  probably  the  manufacturers 
furnish  them  with  any  motive  power  desired. 


1 


cowwro/i. 


Ic  Cinder  Conveyor. 


pit: 

Pneumatic    Open 

Conveyor  Side  Pit 

Switch    engines 3  434 

8  wheel  simple  engines 3S7  85 

10  wheel  simple  and  larger 716  56 

Total,    1.076  s6S 

Average   per  day,   14  days 76.9  40.4 

Number  of  men  employed,  13  4 

Wages  per  day,   $22.27  $7-44 

Cost  per  engine   (wages) 29  .184 
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Number   of   cars   of   cinders   loaded,      30.75  13.75  44-5 

Cu.  yds.  of  cinders  handled,  1417.6  207  1714.6 

Cost  per  cu.  yd.  of  cinders  handled,. .    $    .22  $  .35 

For  each  man  employed,  per  day,  ....       8.4  5.3  7.6 

From  these  figures  it  would  appear  that  engines  were  handled  over 
the  pneumatic  conveyor  at  29  cents  each,  while  over  the  open  side 
pit  the  cost  was  18.4  cents  each.  This  statement,  however, 
IS  not  a  fair  comparison  of  the  two  schemes,  as  the  engines  handled 
over  the  pneumatic  conveyor  were  nearly  all  heavy  equipment, 
whereas,  those  handled  over  the  open  side  pit  were  largely  switch 
engines  and  other  light  types.  From  the  quantity  of  cinders  handled 
it  is  seen  that  the  heavy  equipment  averaged  1.3  cubic  yards  of 
cinders  per  locomotive,  while  the  engines  handled  over  the  open  pit 
averaged  only  .53  cubic  yards.  Then  again  if  we  figure  the  cost  of 
handling  cinders  we  find  that  at  the  pneumatic  conveyor  the  cost  was 
22  cents  per  yard  while  at  the  open  side  pit  it  was  35  cents  per  yard. 

Neither  the  cost  per  engine  nor  the  cost  per  cubic  yard  for  han- 
dling cinders,  when  taken  separately,  is  a  fair  basis  for  comparison 
in  this  case.  A  fair  comparison  can  only  be  obtained  by  handling 
the  same  equipment  over  the  two  plants.  With  these  two  sets  of 
figures,  however,  it  seems  there  is  very  little,  if  any,  economy  in 
using  a  pneumatic  conveyor  as  compared  with  the  open  side  pit. 
This  was  probably  due  to  the  fact  that  the  fire  knockers  were  not 
continuously  employed  at  the  conveyor.  It  would  therefore  mean  no 
additional  labor  cost  for  these  men  to  load  the  cinders  when  not 
engaged  in  cleaning  engines.  The  time  between  cleaning  engines 
was  not  sufficient  to  allow  these  men  to  be  withdrawn  from  the 
conveyor  and  employed  at  other  work.  Therefore  all  of  their  time 
was  charged  to  handling  cinders  whether  they  were  busy  or  not 
It  is  quite  possible  that  under  other  conditions  the  pneumatic  con- 
veyor would  furnish  more  favorable  results. 

The  pits  shown  on  Plates  8,  9,  12  and  13  are  usually  constructed 
with  masonry  walls,  hard  burned  brick,  stone  or  concrete  being 
generally  employed.  Fire  brick  are  frequently  used  for  the  shoveling 
floor  and  walls,  as  shown  on  Plates  12  and  13.  Hard  burned  brick 
anoear  to  be  giving  good  satisfaction  as  they  stand  the  heat  from 
the  cinders  and  chilling  from  cold  water  better  than  stone  or  con- 
crete. This  is  especially  true  of  the  shoveling  floor.  A  recent 
examination  of  pits  constructed  with  concrete  walls  showed  that  in 
from  two  to  five  years  the  walls  where  subjected  to  hot  cinders  had 
disintegrated  to  a  depth  of  from  one  to  three  inches.  It  is  adso  a 
well-known  fact  that  stone  masonry  disintegrates  under  such  con- 
ditions. It  is  therefore  the  opinion  of  the  committee  that  hard 
burned  brick,  or  fire  brick,  are  satisfactory  materials  for  such  parts 
of  the  pits  as  come  in  contact  with  hot  cinders.  For  the  other  walls 
of  the  pits  brick,  stone  and  concrete  have  given  good  results.  Where 
stone  or  concrete  walls  have  become  disintegrated  from  the  action 
of  hot  cinders  and  cold  water  it  is  frequently  possible  to  protect 
them  from  further  damage  bv  facing  them  with  a  single  course  of 
hard-burned  brick  or  fire  brick. 

Owing  to  the  rapid  wear  on  the  shoveling  floor  a  material  should 
be  used  that  permits  of  easy  repair;  brick  is  good  for  this  use.  In 
some  instances  the  shoveling  floor  is  made  of  concrete  and  placed 
6  in.  below  the  required  height.    When  the  concrete  floor  has  worn 
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out  a  course  of  bard-burned  brick  or  fire  brick,  set  on  edge,  is  laid 
over  it 

From  such  information  as  the  committee  has  been  able  to  se- 
cure, it  is  their  opinion  that  the  open  side  pit  is  the  most  satisfactory 
method  of  handling  cinders  from  locomotives  under  ordinary  con- 
ditions at  terminals.  Special  conditions,  however,  might  justify 
other  methods. 

Attention  is  called  to  the  subject  of  Cinder  Pits,  on  page  loi  of 
the   Sixteenth   Proceedings. 

SUPPLEMENTARY   REPORT. 

Ed.  Gagnon,  Minneapolis  &  St.  Louis  R.  R.: 

In  regard  to  subject  No.  13,  will  say  that  we  are  using  nothing 
but  the  White  patent  pocket  coal  chute  with  pile  bridge  incline  ap- 
proach, cars  being  handled  with  engines.  This  we  think  is  the 
best  and  cheapest  coaling  station.  We  figure  that  a  six-pocket  coal 
chute  and  three-pile  bent  incline  approach  500  ft.  long  costs 
about  $5,000.  If  the  pockets  are  well  put  up  and  lined  with  steel 
plates,  fastened  with  carriage  bolts,  there  is  no  reason  why  these 
chutes  will  not  last  ten  years  without  repair.  We  have  had  perfect 
success  with  this  chute  for  the  past  16  to  18  years  with  very  little 
expense.  The  cost  of  transferring  the  coal  from  cars  to  chute 
pockets  is  uncertain,  but  in  the  past  two  years  it  has  cost  from 
nine  to  ten  cents  per  ton  on  account  of  scarcity  of  labor.  Refer- 
ring to  other  types  of  chutes,  I  have  little  to  say.  The  McHenry 
patent  and  similar  types  with  chain  and  bucket  drive  propelled  by 
gasoline  or  steam  have  proven  very  expensive  in  regard  to  repairs. 
My  reason  for  this  statement  is  that  I  have  the  opportunity  to 
check  bills  which  come  from  other  companies  using  various  makes. 

I  have  heard  of  coal  being  handled  by  the  McHenry  chutes  for 
five  cents  per  ton,  but  considering  the  repairs  I  find  that  it  averages 
more  than  the  White  patent. 

We  are  about  to  construct  a  new  chute  in  Minneapolis,  and  on 
account  of  cramped  quarters  we  will  make  use  of  the  McHenry 
pattern. 

F.  J.  Bechley,  Supt.  Illinois  Central  Ry.: 

We  have  a  Browning  No.  2  Crane  at  Waterloo,  Iowa,  that  is 
used  in  handling  storage  coal.  The  cost  of  unloading  coal  cars 
is  3H  cents  per  ton,  and  from  storage  bin  to  locomotives  45^  cents 
per  ton.  During  the  time  storage  coal  is  used,  we  average  handling 
approximately  4,000  tons  per  month. 

As  to  spontaneous  combustion  in  storage  coal,  beg  to  advise  that 
some  trouble  has  been  experienced*  from  this  source  where  coal  is 
stored  in  bins  in  large  quantities;  no  difficulty  of  that  kind,  how- 
ever, has  occurred  where  coal  is  piled  outside  on  the  ground.  It 
is  estimated  that  there  is  a  loss  of  approximately  5  per  cent  in 
the  heating  qualities  of  Illinois  bituminous  coal  the  first  six  months 
after  it  has  been  put  in  storage;  after  that  about  2  per  cent  per 
year. 

A.  E.  Killam,  Intercolonial  Ry.  of  Canada: 

We  have  quite  a  variety  of  coaling  stations  in  use  on  our  road. 
We  have  one  at  Moncton  which  is  known  as  the  Hunt  t3rpe.    The 
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foundation  and  superstructure  for  this  chute  cost  $9,140,  and  the  ma- 
chinery $6,000,  or  a  total  of  $15,140,  which  makes  it  too  expensive 
for  general  use.  Further,  it  costs  about  15  cents  per  ton  to  handle 
the  coal.  We  have  erected  a  number  of  coaling  stations  this  year 
as  shown  on  Plate  5.  These  are  fitted  out  with  steam  crane  and 
grab  shovel. 

Coaling  Station  with  Locomotive  Hoist,  B.  &  L.  E,  R,  R.: 

The  Bessemer  &  Lake  Erie  R.  R.  has  recently  erected  a  number 
of  coaling  stations  of  a  design  borrowed  from  the  Baltimore  &  Ohio 
R.  R.,  in  which  the  pockets  rest  normally  at  ground  level  while  be- 
ing filled,  and  are  then  hoisted  by  locomotive  power  to  an  eleva- 
tion suitable  for  loading  the  tender  by  gravity  now.  The  B.  &  L 
E.  R.  R.  has  four  of  these  stations,  the  one  at  Conneautville,  Pa., 
being  shown  in  the  photographic  illustration,  Fig.  15.  The  design 
is  very  simple,  consisting  of  an  upright  framework  of  I2xi2-in. 
timbers  to  serve  as  guides  for  the  pocket,  with  two  hoisting  sheaves 
at  the  top  and  another  at  the  bottom.  The  movable  pocket  has 
the  usual  inclined  bottom,  and  its  top  is  at  a  convenient  height 
for  unloading  by  hand  from  a  gondola  car  on  side-track,  at  the 
rear  of  the  structure.  The  capacity  of  each  pocket  is  six  tons  of 
coal.  At  the  front  side  there  is  a  gate  and  drop  apron  or  chute 
for  admitting  coal  to  the  tenders.  The  gate  is  of  such  pattern 
that  the  quantity  of  coal  discharged  can  be  regulated  at  will. 

The  locomotive  to  be  coaled  does  its  own  hoisting,  the  hoist- 
ing cable  being  of  such  length  that,  when  the  loop  at  the  end  there- 
of is  hooked  over  the  pilot  beam,  the  pocket  will  be  hoisted  to  the 
desired  height  by  the  time  the  locomotive  has  pulled  ahead  far 
enough  to  bring  the  tender  opposite  the  pocket.  The  pocket  being 
emptied,  the  locomotive  backs  up  and  lets  it  down  again.  In  the 
station  referred  to  there  are  duplicate  pockets,  one  for  loading 
in  either  direction. 

Figure  16  shows  the  framing  and  general  plans,  and  Fig.  14  the 
details  of  the  hoisting  pocket,  all  of  which  are  so  simple  that  but 
little  verbal  description  need  be  added.  The  pocket  is  merely  a 
strong  box  securely  held  with  bolts  at  the  four  comers,  with  a 
piece  of  lOO-lb.  rail  caught  under  the  top  timbers  of  the  pocket,  to 
which  the  hoisting  cable  is  attached. 

These  coaling  stations  are  cheaply  constructed  and  require  but 
little  or  no  attendance,  aside  from  the  work  of  unloading  the  coal 
from  the  cars,  and  we  are  informed  that  they  are  operated  with 
good  satisfaction.  We  understand  that  there  is  nothing  about  the 
arrangement  that  is  patented.  We  are  indebted  to  the  Railway  and 
Engineering  Reineii,'  for  the  above  descriptive  data  and  for  the  use 
of  the  illustrations. 

F.  E.  King, 
M.  J.  Flynn, 
P.  J.  O'Neil, 
Ed.  Gagnon, 
W.    W.    Perry, 

Committee. 
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DISCUSSION. 

Mr.  O'Neill. — Referring  to  the  photographic  illustration 
in  the  report  of  the  Lake  Shore  &  Michigan  Southern  Ry. 
cinder  pit,  I  may  say  that  the  cinders  are  removed  from  the 
pit  with  a  clam-shell  shovel  and  we  find  it  a  very  cheap 
method  of  getting  the  cinders  out. 

Mr.  Storck. — We  have  under  construction  now  a  coaling 
station  which  will  cost  between  $82,000  and  $83,000,  built 
out  of  concrete,  by  the  Link  Belt  Engineering  Works,  I 
have  no  plan  of  it  here,  but  may  be  able  to  get  one  later. 
It  is  a  very  elaborate  station. 


FlB-  1«— Detail*  of  Hoisting  Pochet,  B.  &  L.  E,  R.  1 


COALING    STATIONS    AND    CINDER   PITS 


Fig.  IE — Locomotive  Coaling  Station  with  HolstlDg-  Pocket? 
&  Lake  Krie  R.  R.,  Conneautviue.  r>. 
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268  CONVENTIONS 

Note:  This  Association  received  its  present  name  at  the 
Washington  Convention,  in  1908.  Prior  to  that  time  it  was 
named  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings. 
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CONSTITUTION 


ARTICLE  I. 

NAME. 

Section  1.  This  association  shall  be  known  as  the  American 
Railway   Bridge  &   Building  Association. 

ARTICLE  n. 

OBJECT. 

Section  L  The  object  of  this  association  shall  be  the  advance- 
ment of  knowledge  pertaining  to  the  principles,  design,  construc- 
tion and  maintenance  of  railway  bridges,  buildings  and  other 
structures,  by  investigation,  reports  and  discussion  of  the  experi- 
ence of  its  members  and  others,  and  to  provide  a  means  of  ex- 
change of  ideas,  so  that  bridge  and  building  practice  may  be  sys- 
tematized and  improved. 

Sect.  2.  The  association  shall  neither  endorse  nor  recommend 
any  particular  patents,  materials  or  supplies,  but  individual  opin- 
ions of  members  may  be  expressed  and  appear  in  the  proceedings. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  The  membership  of  this  association  shall  consist  of 
two  classes,  active  and  life  members. 

Sect.  2.  A  person  who  is  actively  engaged  in  railway  service 
in  a  responsible  position,  in  charge  of  work  connected  with  the 
construction  or  maintenance  of  railway  bridges  and  buildings  or 
other  structures,  or  a  professor  of  engineering,  government , timber 
expert,  or  railroad  architect  shall  be  eligible  for  active  member- 
ship upon  application  to  the  secretary,  and  the  payment  of  three 
dollars  membership  fee,  and  two  dollars  for  one  year's  dues. 

Sect.  3.  Any  member  elected  a  life  member  of  this  association 
shall  have  all  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues.  To  be  elected  a  life  member  he 
must  have  been  a  member  of  the  association  at  least  five  years  and 
before  being  elected  must  have  been  pensioned  by  the  railway  com- 
pany for  which  he  worked  or  shall  have  retired  from  active  rail- 
way service. 

Sect.  4.  Any  member  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  association, 
or  who  shall  refuse  to  obey  the  chairman,  or  rules,  may  be  ex- 
pelled by  a  two-thirds  vote  of  the  members  present. 

Sect.  5.  Membership  shall  continue  until  written  resignation  is 
received  by  the  secretary,  unless  member  has  been  previously  ex- 
pelled. 
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ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive 
members. 

Sect.  2.  The  executive  members,  together  with  the  president, 
vice-presidents,  secretary  and  treasurer,  shall  constitute  the  ex- 
ecutive committee. 

Sect.  3.  Past  presidents  of  this  association  who  continue  to  be 
members  shall  be  entitled  to  be  present  at  all  meetings  of  the 
executive  committee,  of  which  meetings  they  shall  receive  due 
notice,  and  be  permitted  to  discuss  all  questions  and  to  aid  said 
committee  by  their  advice  and  counsel;  but  said  past-presidents 
shall  not  have  a  right  to  vote,  nor  shall  their  presence  be  requisite 
in  order  to  constitute  a  quorum. 

Sect.  4.  Vacancies  in  any  office  for  the  unexpired  term  shall 
be  filled  by  the  executive  committee  without  unnecessary  delay. 

ARTICLE  V. 

EXECUTIVE  COMMITTEE. 

Section  1.  The  executive  committee  shall  exercise  a  general 
supervision  over  the  financial  interests  of  the  association,  assess 
the  amount  of  annual  and  other  dues,  call,  prepare  for  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases 
and  contracts  required  to  conduct  the  general  business  of  the 
association,  but  shall  not  have  the  power  to  render  the  asso- 
ciation liable  for  any  debt  beyond  the  amount  then  in  the  treas- 
urer's hands  not  subject  to  other  prior  liabilities.  All  appropria- 
tibns  for  special  purposes  must  be  acted  upon  at  a  regular  meet- 
ini?  of  the  association. 

Sect.  2.  Two  thirds  of  the  members  of  the  executive  commit- 
tee may  call  special  meetings,  thirty  days'  notice  being  given  mem- 
bers by  mail. 

Sect.  3.  Five  members  of  the  executive  committee  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION  OF  OFFICERS  AND  TENURE  OF  OFFICE. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall 
be  elected  at  the  regular  meeting  of  the  association,  held  on  the 
third  Tuesday  in  October  of  each  year,  and  the  election  shall  not 
be  postponed  except  by  unanimous  consent. 

Sect.  2.  The  president  and  treasurer  shall  be  elected  by  ballot 
by  a  majority  of  votes  cast,  and  shall  hold  office  for  one  year  or 
until  successors  are  elected.  No  member  in  arrears  shall  be  eli- 
gible for  office,  and  the  president  shall  not  be  eligible  for  re- 
election. 
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Pice- Presidents  and  Executive  Members. 

Sect.  3.  The  vice-presidents  shall  hold  office  for  one  year  and 
executive  members  for  two  years;  four  vice-presidents  and  three 
executive  members  to  be  elected  each  year;  all  officers  herein 
named  to  hold  office  until  successors  are  chosen. 

Sect.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  by  a  majority  vote.  Executive  members  shall  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

Secretary, 

Sect.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  executive  committee,  two  thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  executive  committee.  The  secretary 
shall  also  be  secretary  of  the  executive  committee. 

Treasurer. 

_  Sect.    6.     The  treasurer   shall   be  required   to  give   bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  executive  committee. 

ARTICLE  VII. 

COMMITTEES. 

Nominating  Committee. 

Section  1.  After  each  annual  meeting  the  president  shall  appoint 
a  committee  of  five  members,  not  officers  of  the  association, 
of  whom  two  at  least  shall  be  past  presidents,  and  two  of  whom  shall 
have  served  on  the  committee  the  previous  year.  They  shall  pre- 
pare a  list  of  names  of  nominees  for  officers  to  be  voted  on  at  the 
next  annual  convention,  agreeable  to  Article  VI.  of  this  constitution, 
said  list  to  be  read  at  the  first  session  of  the  second  day  of  said  con- 
vention. Nothing  in  this  section  shall  be  construed  to  prevent  any 
member  making  nominations. 

Auditing   Committee. 

Sect.  2.  At  the  first  session  of  each  annual  meeting  there  shall 
l)e  appointed  by  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  secretary  and  treas- 
urer and  certify  as  to  the  correctness  of  their  accounts.  Accept- 
ance of  this  committee's  report  will  be  regarded  as  the  discharge 
of  the  committee. 

Committee  on  Subjects  for  Discussion. 

Sect.  3.  At  the  annual  meeting  there  shall  be  appointed,  by 
the  president,  a  committee,  whose  duty  it  shall  be  to  prepare  and 
reoort  sul)jects  for  investigation  and  discussion  at  the  next  annual 
meeting.  It  shall  be  the  duty  of  the  committee  to  receive  from 
members  questions  for  discussion  during  the  time  set  apart  for 
that  purpose.  This  committee  shall  decide  whether  such  ques- 
tions are  suitable  ones  for  discussion,  and  if  approved,  report 
them  to  the  association. 
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Committees  on  Investigation. 

Sect.  4.  When  the  committee  on  subjects  has  reported  and  the 
association  approved  of  the  same,  the  president  shall  appoint 
special  committees  to  investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special  committee  to  investigate  and  report  on 
anv  subject  of  which  a  majority  of  members  present  may  approve. 

Publication  Committee. 

Sect.  5.  After  each  annual  meeting  the  executive  committee 
shall  appoint  a  publication  committee  of  three  active  members 
whose  duty  it  shall-  be  to  supervise  the  publication  of  the  proceed- 
ings. The  assignment  of  this  committee  shall  be  such  that  at 
least  one  member  shall  have  served  on  the  committee  during  the 
previous  year.  The  publication  committee  will  report  to  the 
president  and  perform  their  duties  under  his  supervision. 

ARTICLE   VIII. 

ANNUAL  DUES. 

Section  1.  Every  active  member  shall  pay  to  the  secretary 
three  dollars  membership  fee  and  shall  also  pay  two  dollars  per 
year  in  advance  to  defray  the  necessary  expenses  of  the  asso- 
ciation. No  member  being  one  year  in  arrears  for  dues  shall  be 
entitled  to  vote  at  any  election,  and  any  member  one  year  in 
arrears  may  be  stricken  from  the  list  of  members  at  the  discre- 
tion of  the  executive  committee. 

ARTICLE  IX. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular 
meeting  by  a  two  thirds  vote  of  members  present,  provided  that  a 
written  notice  of  the  proposed  amendment,  or  amendments,  hns 
been  given  at  least  sixty  days  previous  to  said  regular  meeting. 
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TIME  OF    MEETING. 


1.  The    regular   meeting    of   this   association   shall   be  held  an- 
nually on  the  third  Tuesday  in  October. 


HOUR  OF   MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m., 
unless  changed  by  order  of  the  presiding  officer. 

PLACE  OF  MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  association  before  the 
final  adjournment.  The  places  proposed  shall  be  sulwnitted  to  a 
ballot  vote  of  the  members  of  the  association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annual  meeting;  but  if  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER   OF   BUSINESS. 

5.  1st — Calling  of  roll. 

2nd — Reading  minutes  of  last  meeting. 

3rd — Admission   of   new   members. 

4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th — Election  of  officers. 
14th — Adjournment. 
(Report  of  nominating  committee  to  be  read  at  first   session  of 
second  day.) 

DUTIES    OF  OFFICERS. 

6.  The  president  shall  have  general  supervision  of  the  affairs  of 
the  association.  He  shall  preside  at  all  meetings  of  the  asso- 
ciation, and  of  the  executive  committee,  at  which  he  may  be 
present ;  shall  appoint  all  committees  not  otherwise  provided  for, 
and  shall  be  ex-officio  member  of  all  committees.     He  shall,  with 
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the  secretary,  sign  all  contracts  or  other  written  obligations  of  the 
association  which  have  been  approved  by  the  executive  com- 
mittee. 

At  the  annual  meeting  the  president  shall  present  a  report  con- 
taining a  statement  of  the  general  condition  of  the  association, 
and  an  address. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at 
meetings  in  the  absence  of  the  president,  and  discharge  his  duties 
in  case  of  a  vacancy  in  his  office. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  association;  to  keep  correct 
all  accounts  between  this  association  and  its  members;  collect  all 
moneys  due  the  association,  and  pay  the  same  over  to  the  treas- 
urer and  take  his  receipt  theretor,  and  to  perform  such  other 
duties  as  the  association  may  require. 

9-  The  treasurer  shall  receive  all  moneys  and  deposit  the  same 
in  the  name  of  the  association  and  shall  receipt  to  the  secretary 
therefor.  He  shall  invest  all  funds  not  needed  for  current  dis- 
bursements as  shall  be  ordered  by  the  executive  committee.  He 
shall  pay  all  bills,  when  properly  certified  and  approved  by  the 
president,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion  or  resolution  which  shall  be  brought  before 
the  association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Robert's  rules  of  order. 


DIRECTORY  OF  MEMBERS. 


A. 

Aagaard,  P.,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Chicago,  111. 

Aldrich,  Grosvcnor,  Bridge  Supvr.  N.  Y.,  N.  H.  &  H.  R.  R., 
Readville,  Mass. 

Alexander,  W.  E.,  Supt.  of  Bridges,  B.  &  A.  R.  R.,  Houlton, 
Me. 

Amos,  Alexander,  M.    St.   P.  &  S.  Ste.   M.   Ry.,  Minneapolis, 
Minn. 

Anderson,  August,  Gen'l.  For.  B.  and  B.,  L.  S.  &  I.  Ry.,  Mar- 
quette, Mich. 

Anderson,  J.  W.,  Supt.  B.  and  B.,  C    H.  &  D.  Ry.,  Chillicothe, 
Ohio. 

Anderson,  L.  J.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Escanaba, 
Mich. 

Andrews,  G.  W.,  Insp.  Maint.  B.  &  O.  R.  R.,  Baltimore,  Md. 

Andrews,  O.  H.,  Supt.  B  and  B.,  St.  J.  &  G.  I.  Ry.,  St  Joseph, 
Mo. 

Arey,  R.  J.,  Div.  Engineer,  A.   T.  &  S.  F.  Ry.,  San  Bernardino, 
Cal. 

Ashby,  E.  B.,  Chief  Engr.,  L.  V.  R.  R.,  New  York  City. 

Auge,  E.  J.,  Chief  Carp.,  C.  M.  &  St.  P.  Ry.,  Wells,  Minn. 

Austin,  C.  P.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Lawrence,  Mass. 

B. 

Bailey,  F.  W.,  Supvr.  B'.  and  B.,  M.  K.  &  T.  Ry.,  Denison,  Tex. 
Bailey,  S.  D.,  Div.  For.  of  Buildings,  M.  C.  R.  R.,  Detroit,  Mich. 
Ball,  E.  E.,  Div.  Engr.,  A.  T.  &  S.  F.  Ry.,  Winslow,  Ariz. 
Ballenger,  D.  A.,  Roadmaster,  Southern  Ry.,  Greenville,  S.  C. 
Barker,  W.  M.,  Br.   Foreman,  Seaboard  Air  Line  Ry.,  Scotia, 

S.  C. 
Barrett,  E.  K.,  Supvr.  B.  and  B.,  F.  E.  C.  Ry.,  St.  Augustine, 

Fla. 

Barrett,  J.  E.,  Supt.  of  Track  and  B'.  and  B.,  L.  &  H.  R.  Ry, 
Warwick,  N.  Y. 

Bartles,  F.  R,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Fargo,  N.  D. 

Barton,  M.  M.,  Master  Carp.,  Penn,  R.  R.,  West  Philadelphia,  Pa. 

Bates,  Onward,  Civil  Engineer,  355  Dearborn  St.,  Chicago,  IH. 

Battey,  C.  C,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Concord,  N.  H. 
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Beahan,  Willard*  Asst.   Engr.,   L.   S.  &  M.  S.   Ry.,   Cleveland, 

Ohio. 
Beal,  F.  D.,  Supt.  Pacific  Creosoting  Co.,  Seattle,  Wash. 
Bean,  C.  C,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Freeport,  111. 
Beard.  A.  H.,  For.  Carp..  P.  &  R.  Ry.,  Reading,  Pa. 
Beckman,  B.  F.,  Supt.  F.  S.  &  W.  R.  R.,  Fort  Smith,  Ark. 
Bender.  Henry,  Inspector  C.  &  N.  W.  Ry.,  Chicago,  111. 

Bentele,  Hans,  Asst.   Engr.,  National  Rys.    of  Mexico,  Mexico 
City,  Mex. 

Bennett.  A.  G.,  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Minneapolis. 
Minn. 

Berry,  J.  S.,  Supvr.  B.  and  B.,  S.  L.  S.  W.  Ry.,  Tyler,  Tex. 

Bibb,  J.  M^  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 

Bishop,  G.  J.,    Yoakum,  Texas. 

Bishop,  McClellan,  Master  Carp.,  C.    R.  I.  &  P.  Ry..  El  Reno. 

Okla. 
Biss,  C.  H..  Engr.,  New  Zealand  Govt.  Rys.,  Christchurch,  N.  Z. 
Blair,  J.  A.,  Master  Carp.,  Penn.  R.  R.,  Pittsburg,  Pa. 

Bowers,  S.  C,  Master  Carp,  of  Bridges,  P.    C.  C.  &  St.  L.  Ry., 
Steubenville,  Ohio. 

Bowers.  Stanton.  Master  Carp.,  P.  C.  C.  &  St.  L.  Ry.,  Bradford, 
Ohio. 

Bowman,  A.  L..  Consulting  Engr.,  Dept.  of  Bridges,  New  York 
City. 

Bratten,  T.  W.,  Genl.  For.  B.  and  B'.,  S.  P.  Cp.,  West  Oakland, 
Cal. 

Briggs,  B.  A,,  Supvr.  B.  and  B.  and  R.  M.,  C.  S.  &  C.  C.  D.  Ry., 
Cripple  Creek,  Col. 

Brown,  Alf.  Supt.  B.  &  B.,  St.  Louis,  Rocky  Mt.  &  Pac.  R.  R., 
Raton,  N.  M. 

Brown,  J.  B^  Genl.  For.  B.  and  B.,  K.   C.  C.  &  S.  Ry..  Clinton, 
Mo. 

Browne,  J.  S.,  Div.  Engr.,  N.  Y.   N.  H.  &  H.  R.  R.,  Providence, 
R.  I. 

Bruce.  R,  J..  Supvr.  B'.  and  B.,  M.  P.  Ry.,  St.  Louis,  Mo.« 

Burke.  J.  T..  Chief  Engr.,  Liberty-White  R.  R.,  McComb,  Miss. 

Burpee.  Moses,  Chief  Engr.,  B.  &  A.  R.  R.,  Houlton,  Maine. 

Burpee.  T.  C,  Engr.  M.  of  (V.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Burrell,  F.  L.,  Genl.  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Fremont, 
Neb. 

C. 

Cable,  C.  C,  Engr.  Construction,  Calle  Cicnfuegos,  No.  30.  Altos, 
Havana,  Cuba. 

Cahill,  M.  F^  Master  Carp.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Cahill,  P.  W.,  For.  Carpenter,  S.  A.  L.  Ry.,  Fernandina,  Fla. 

Caldwell,  J.  M.,  Insp.  C.  I.  &  L.  R.  R.,  Lafayette,  Ind. 
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Canty,  J.  P.,  Supvr.  B  and  B'.,  B.  &  M.  R.  R.,  Fitchburg,  Mass. 

CardwcU,  W.  M^  W.  T.  Co..  Washington,  D.  C. 

Carman,  F.  V.,  Gen.  For.  B.  and  B.,  S.  P.  Co.,  West  Oakland, 
Cal. 

Cannichael,  William,  £1  Reno,  Okla. 

Carpenter,  J.  T.,  Supvr.  B.  and  B.,  Southern  Ry.,  Princeton,  Ind. 

Carr,  Charles,  Supvr,  B\iildings,  M.  C.  R.  R.,  Jackson,  Mich. 

Carson,  D.  J.,  Master  Carp.,  B.  R.  &  P.  Ry.,  Du  Bois,  Pa. 

Carter,  E.  M.,  Supvr.  B.  and  B.,  T.  C.  R.  R.,  Nashville,  Tenn. 

Catchot,  A.  J.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Ocean  Springs, 
Miss. 

Causey,  T.  A.,  Lacygne,  Linn  County,  Kansas. 

Causey,  W.  B.,  Supt.,  C.  G.  W.  Ry.,  Chicago,  III. 

Christy,  B.  B.,  Br.  Foreman,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 

Clark,  W.  A.,  Chief  Engr.,  D.  &  I.  R.  R.  R.,  Duluth,  Minn. 

Clark.  W.  M^  Master  Carp..  B.  &  O.  R.  R.,  Glenwood,  Pa. 

Cleaveland.  H.  D.,  Master  Carp.  B.  &  L.  E.  R.  R.,  Greenville,  Pa. 

Cookson,  D.  M.,  Asst.  Engr.  Z.  C.  Ry.,  Kyankpyu,  Btirma,  India, 

Cole,  J.  E.,  Genl.  For.  B.  and  B.,  C.  V.  R.  R.,  St.  Albans,  Vt. 

Collier,  W.  R.,  Supvr.  B.  and  B.,  St.  L.   I.  M.  &  S.  Ry.,  Chester 

111. 
Coombs,  R.  D.,  Const.  Engr.,  1112  Broadway,  New  York  City. 
Costolo,  J.  A.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  St.  Louis,  Mo. 
Cothran,  T.  W.,  Prin,  Asst.  Engr.,  N.  &  S.  Ry.,  Greenwood,  S.  C. 
Cunningham,  A.  O^  Chief  Engr.,  Wabash  R.  R.,  St.  Louis,  Mo. 
Curtin,  William,  Contractor,  Go  van,  Saskatchewan. 


Danes,  W.  S..  Engr.  M.  of  W.,  Wabash  R.  R.,  Peru,  Ind. 
Davis,  C.  H.,  Civil  Engineer,  South  Yarmouth,  Mass. 
Dawley,  W.  S.,  Yunnan,  Fee  Yunnan  Province,  China. 
Decker,  H.  H.,  Res.  Engr.,  C.  &  N.  W.  Ry.,  Belle  Fourche,  S.  D. 
Detter,  G.  W.,  Supvr.  B.  and  B.,  Southern  Ry.,  Charleston,  S.  C. 
Develin,  R.  G.,  Asst.  Engr.  M.  of  W.,  P.  R.  R,,  Philadelphia,  Pa. 
Dodd,  A.  M.,  Supvr.  B.  &  B.,  Central  of  Ga.  Ry.,  Columbus,  Ga. 
Donaldson,  Claud,  For.  B.  &  B.,  Central  Vt.  R.  R.,  Watcrbury, 

Vt. 
Douglas,  Walter  Jules,   Engr.  of  Bridges,  D.   C,   Washington, 

D.  C. 
Draper,  F.  O.,  Supt.  of  Bridges,  I.  C.  R.  R.,  Chicago,  111. 
Drum,  H.  R.,  Chief  Carp.,  C.   M.  &  St.  P.  Ry.,  Chamberlain,  S.  D. 

Dupree,  James,  For.  Water  Service,  Southern  Indiana  Ry.,  Crete, 

111. 
Durfee,  T.  H.,  For.  B.  and  B.,  C.  &  N.  W.  Ry..  Huron,  S.  P. 
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Eggleston,  H.  H.,  Huntington,  Ind. 
Eggleaton,  W.  O.,  Insp.  of  Bridges, 
Elliott.  R.  O.,  Asst.  Supvr.  of  B.  an. 


Fake,  C.  H.,  Chief  Engr.,  M.  R.  &  1 
Fenney,  George,  Master  Carp.,  C.  1 
Fmdley,  A.,  Master  of  B.  and  B.,  G 
Fmley,  W.  H.,  Asst.  Chief  Engr..  C 
Fiak,  C.  H.,  C.  E..  1423  Syndicate 
Flint,  C.  F..  For,  B.  and  B.,  C.  V.  I 
Floren,  E,  R.,  Master  Carp..  C.  R. 
FTynn,  H.  J,  For.  B.  and  B.,  C.  S 
Forbes,  John,  Bridge  Engr.,  Intero 

Halifax,  N.  S. 
Powlkes,  J.  R^  Roadmaster,  South. 
Fraser,  Alex,  Supvr,  B.  &  B.,  Sou. 
Pruer    James,  Chief  Engr.,  N.  S. 

S.  W. 
Fraylick,  W.  F.,  Roadmaster,  Sout 
FuUem,  T.  J..  Supt,  Bldgs,,  I.  C.  E 


Gasnoii,  Ed,,  Supvr.  B,  and  B.,  M. 

Minn. 
Gehr.  B.  F.,  Master  Carp.,  P.  C.  C, 
George,  E.  C^  Supvr.  B.  and  B„  ( 

Tex, 
George,  W.  J^  Commissioner,  W,  , 
Gilchrist,  E.  M.,  Master  Carp.,  C.  1 
Goldmark,  Henry,  Desig.  Engr,,  I 

Gooch,   C.    W.,    132S   W,   9th    St.. 
Goodale.   L.   F^   Supvr,    Engr..   PI 

Manila,  P.  I. 
Gooding.  Jr.,  W.  J.,  Div.  Engr.  S. 
Gossett,  J.  G.,  Gen.  For  B.  and  E 

Tex, 
Govern,  E.  J.,  Civil  Engineer,  Roc 
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Graham,  WiUiam,  Asst.  Engr.  of  Bridges,  N.  Y.   N.  H.  &  H.  R. 
New  Haven,  Conn. 

Gratto,  James,  Asst.  Engr.,  S.  P.  Co.,  Los  Angeles,  Cal. 

Greiner,  J.  E.,  Civil  Engineer,  605  Continental  Bldg.,  Baltimore, 
Md. 

Griffith,  F.  M.,  Supvr.  B.  and  B.,  C.  &  O.  Ry.,  Covington,  Ky. 

Grovcr,  O.  L.,  Asst.  Engr.,  C.  &  O.  Ry.,  Richmond,  Va. 

Gutelius,  F.  P^  Genl.  Supt.  Lake  Superior  Div.  C,  P.  Ry.,  North 
Bay,  Ont. 

H. 

Hadwen,  T.  L.  D.,  Engr.  Masonry  Const.  C.  M.  &  St.  P.  Ry.. 
Chicago,  111. 

Hall,  Thomas,  For.  of  Buildings,  M.  C.  R.  R.,  St.  Thomas,  Ont. 

Hand,  Geo.  W.,  Asst.  Engineer,  C.  &  N.  W.  Ry..  Chicago.  Ill 

Hanks,  G.  E.,  Supvr.  B'.  and  B.,  P.  M.  R.  R.,  East  Saginaw,  Mich. 

Hartley,  James,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Staples,  Minn. 

Harwig,  W.  E.,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Phillipsburg,  N.  J. 

Hausgen,  W.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Sedalia,  Mo. 

Hawkins,  E.  P.,  St.  L.   I.  M.  &  S.  Ry.,  Ferriday,  La. 

Helmers,  N.  F.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Minneapolis,  Minn. 

Henson,  H.  M.,  North  Grand  Ave.,  Beaumont,  Tex. 

Higgins,  H.  K.,  Consulting  Engr.  1105  Exchange  Bldg.,  Boston. 

Hofecker,  Peter,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Sayre,  Pa 

Holdridge,  D.  H.,  Supvr.  B.  and  B.,  Y.  &  M.  V.  R.  R.,  Vicksburg, 

Miss. 
Holmes,  H.  E.,  For.  of  B.  and  B'.,  C.  V.  R.  R.,  New  London. 

Conn. 
Hopke,  W.  T.,  Master  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 
Horn,  U.  A.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Osawatomie,  Kan. 
Homing,  H.  A.,  Asst.  Supt.  of  Bldgs.,  M.  C.  R.  R.,  Jackson, 

Mich. 
Howe,  J.  H.,  Civil  Engineer,  Cresco,  Iowa. 
Hubbard,  A.  B.,  Supvr.  B.  and  B'.,  B.  &  M.  R.  R,,  Boston,  Mass. 
Hudson,  B.  M.,  Master  Carp.,  C.    R.  I.  &  P.  Ry.,  Fort  Worth, 

Tex. 
Hull,  K.  S,  Supt.,  T.  &  G.  Ry.,  Longview,  Tex. 
Hume,  E.  S.,  Chief  Engr.,  W.  A.  Govt.  Rys.,  Freemantle,  W.  A. 
Hunciker,  John,  For.  Bridge  Erection,  C.  &  N.  W.  Ry.,  Chicago, 

111. 
Hurst,  Walter,  Master  Carp.,  C.   B.  &  Q.  Ry.,  St.  Joseph,  Mo. 

I. 

Ingalls,  F.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 
Ingram,  Floyd,  Supvr.  B'.  and  B.,  L.  &  N.  R.  R.,  Erin,  Tenn. 
Irwin,  J.  W.,  Contractor,  Chadron,  Neb. 
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J. 

Jack,  H.  M.,  Genl.  For.  B.  and  B.,  L  &  G.  N.  R.  R.,  Palestine, 
Tex. 

James,  Hany,  Genl.  For.  B.  and'B.,  C.  &  S.  Ry.,  Denver,  Col. 

Jardine,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Jewell,  J.  O^  Supt.  B.  and  B.,  Sou.  Indiana  Ry.,  Terre  Haute, 
Ind. 

Jennings,  Geo.  H.,  Supt.  B'.  and  B.,  E.  J.  &  E.  Ry.,  Joliet,  111. 

Johnson,  Phelps,  Manager,  Dom.  Bridge  Go's.  System,  Montreal, 
Que. 

Jonah,  F.  G.,  .Engr.,  N.  O.  T.  Co.,  New  Orleans,  La. 

Joslin,  Judson,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Auburn,  N.  Y. 

Jutton,  Lee,  Genl.  Insp.  of  Bridges,  C.  &  N.  W.  Ry.,  Chicago, 
111. 

K. 

Keefe,  D.  A.,  Insp.  of  Shops,  L.  V.  R.  R.,  Athens,  Pa. 

Keith,  H.  C,  Civil  Engineer,  116  Nassau  St.,  New  York  City. 

Kelly,  C.  W.,  Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Killam,  A.  E.,  Genl.  Insp.  B.  and  B.,  Intercolonial  Ry.,  Moncton, 
N.  B. 

Killian,  J.  A.,  Asst.  Engr.,  Southern  Ry.,  Charlotte,  N.  C. 

King.  A.  H^  Genl.  For.  B.  and  B.,  O.  S.  L.  R.  R..  Salt  Lake 
City,  Utah. 

Kmg,  C.  P.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Shoshoni,  Wyo. 

King,  P.  E^  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 

Kinzie,  H.  H.,  Br.  Supervisor,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton, 
Mass. 

Kleefeld,  WiUiam,  Jr..  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Water- 
town,  N.  Y. 

Klumpp,  G.  J.,  Supvr.  Bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  Roches- 
ter, N.  Y. 
Knapp,  P.  A^  Master  Carp.,  Erie  R.  R.,  Jersey  City,  N.  J. 


Lacy,  J.  D^  D.  E.  &  G.  R.  R.,  Enid,  Okla. 

La  Fountain,  N.  H.,  Asst.  Supt.  of  B.  and  B.,  C.    M.  &  St.  P. 
Ry.,  Chicago,  111. 

Land,  B.,  Jr.,  Div.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Large,  C.  M.,  Master  Carp.,  Penn.  Lines  West  of  Pitts.,  James- 
town, Pa. 

Large,  H.  M.,  Master  Carp.,  G.  R.  &  I.  Ry.,  Fort  Wayne,  Ind. 

Larson,  G.,  Supvr.  B.  and  B.,  C.   St.  P.    M.  &  O.  Ry.,  Spooner, 

Wis. 
Larson,  John,  M.  of  W.  Inspector,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 
Layfidd,  E.  N.,  Chief  Engr.,  C.  T.  T.  R.  R.,  Chicago,  111. 
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Leake,  T.  S.,  6433  Monroe  Ave.,  Chicago,  111. 

Lcavitt,  F.  J.,  For.  B'.  and  B.,  B.  &  M.  R.  R.,  Sanbornville,  N.  H. 

Lee,  Frank,  Div.  Engr.,  Can.  Pac.  Ry.,  Winnipeg,  Manitoba. 

Lemond,  J.  S.,  Engr.  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C, 

Leonard,  H.  R.,  Engr.  B.  and  B.,  Penn.  R.  R.,  Philadelphia,  Pa. 

Lichty,  C.  A.,  Genl.  Insp.  C.  &  N.  W.  Ry.,  Chicago,  111. 

Lloyd,  F.  F.,  Civil  Engineer,  Berkeley,  Cal. 

Loftin,  E.  L.,  Supvr.  B.  and  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

Loughery,  E.,  Gen.  For.  B.  and  B'.,  T.  &  P.  Ry.,  Marshall,  Tex. 

Loughnane,  George,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Escanaba.  Mich. 

Loweth,  C.  F.,  Engr.  and  Supt.  B.  and  B.,  C.    M.  &  St.  P.  Ry., 
Chicago,  Tir. 

Lum,  D.  W.,  Chief  Engr.  M.  of  W.,  Southern  Ry.,  Washington, 
D.  C. 

Lydston,  W.  A.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 

M. 

Macy,  E.  C,  Civil  Engineer,  418  White  Building,  Seattle,  Wash. 

Mahan,  Wm.,  Master  Carpenter,  W.  &  L.  E.  R.  R.,  Canton,  Ohio. 

Main,  W.  T..  Div.  Engr..  C.  &  N.  W.  Ry.,  Chicago,  III. 

Mallard,  C.  C,  Supt.,  G.  V.    G.  &  N.  Ry.,  Globe,  Ariz. 

Manthcy,  G.  A.,  Asst.  Supt.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.. 
Minneapolis,  Minn. 

Marcy,  C.  A.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Marklcy,  A.  S.,  Master  Carp.,  C.  &  E.  I.  R.  R.,  Danville,  111. 

Marklcy,  J.  H.,  Master  B.  and  B.,  T.   P.  &  W.  Ry..  Peoria,  111. 

Marsh,  John,  Genl.  For.  B.  and  B.,  B'.  &  M.  R.  R.,  Lawrence, 
Mass. 

McCann,  Edwin,  Genl.  For.  B.  and  B.,  A.   T.  &  S.  F.  Ry.,  Well- 
ington, Kan. 

McCully,  C.  S.,  Genl.  For.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 

McDearmid,  W.  A.,  For.  Btidges,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 

McFarlane,  R.  E.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Duluth,  Minn. 

McGonagle,  W.  A.,  Pres.,  D.    M.  &  N.  Ry.,  Duluth,  Minn. 

McGrath,  H.  J.,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Mcllwain,  J.  T.,  Master  Carp.,  B.  &  O.  R.  R.,  Akron,  Ohio. 

Mclver,  B.  T.,  Supvr.  B.  and  B'.,  D.  &  I.  R.  R.  R.,  Two  Harbors. 
Minn. 

McKcc,  D.  L.,  Genl.  For.  B.  and  B.,  P.  &  L.  E.  R.  R.,  McKee's 
Rocks,  Pa. 

McKee,  H.  C,  Insp.  of  Iron  Bridges,  C.  of  G.  R.  R.,  Macon,  Ga. 

McKee,  J.  L.,  Master  Carp.  Vandalia  R.  R.,  Spencer,  Ind. 

McKee,  R.  J.,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Freeport,  111. 

McKeel,  W.  S.,  Master  Carp.,  G.   R.  &  I.  Ry.,  Grand  Rapids, 
Mich. 
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McKenzie,  W.  B.,  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKibbon,  Robert,  Master  Carp.,  Penn.  R.  R.,  Altoona,  Pa. 

McLean,  Neil,  Master  Carp.,  Erie  R.  R.,  Huntington,  Ind. 

McNab,  A.,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Holland,  Mich. 

McVay,  A.  B.,  Supvr.  B*.  and  B.,  L.  &  N.  R.  R.,  Evansville,  Ind. 

Merrick,  A.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Meyers.  W.  R,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Belle  Plaine, 
Iowa. 

Miller,  A.  F.,  Master  Carp.,  Penn.  Lines  West  of  Pitts.,  Chicago, 
111. 

Mills,  R,  P.,  Supvr.  of  Bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  New 
York  City. 

Mitchell,  G.  A.,  Master  of  B.  and  B.,  G.  T.  Ry.,  Toronto,  Ont. 

Moen,  J.  D.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Monsarrat,  C.  N.,  Engr.  of  Bridges,  C.  P.  Ry.,  Montreal,  Que. 

Montzheimer,  Arthur,  Chief  Engr.,  E.  J.  &  E.  Ry.,  Joliet,  III. 

Morgan^  J.  W.,  Supvr.  B.  and  B.,  Southern  Ry.,  Columbia,  S.  C. 

Moore,  W.  H.,  Engr.  of  Bridges,  N.  Y.    N.  H.  &  H.  R.  R.,  New 
Haven,  Conn. 

iMlorse,  G.  P.,  Asst.  Engr.,  C.  R.  R.  of  N.  J.,  New  York  City. 

Motley,  P.  B.,  Asst.  Engr.,  C.  P.  Ry.,  Montreal",  Que. 

Mountain,  G.  A.,  Chief  Engr.,  Ry.  Com.  of  Canada,  Ottawa,  Ont. 

Mountfort,  Albert,  Supvr.  of  B.  and  B.,  B.  &  M.  R.  R.,  Nashua, 
N.  H. 

Munson,  S.  P.,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Mattoon,  111. 

Musser,  D.  G.,  Master  Carp.,  Penn.  Lines  West  of  Pitts.,  Wells- 
ville,  Ohio. 

Miistain,  B.  J.,  Supvr.  B.  and  B^,  E.   P.  &  N.  E.  R.  R.,  El  Paso, 
Tex. 


N. 

Neff,  J.  L.,  Genl.  For.  B.  and  B.,  U.  P.  R.  R.,  Omaha,  Neb. 

Nelson,  J.  C,  Engr.  M.  of  Way,  S.  A.  L.  Ry.,  Portsmouth,  Va. 

Nelson,  J.  E.,  Master  Carp.,  G.  N.  Ry.,  Sioux  City,  la. 

Nelson,  O.  T.,  Roadmasjter,  A.  &  W.  P.  R.  R.  and  W.  Ry.  of  A., 
Montg-omery,  Ala. 

Nelson,  P.  N.,  Genl.  For.  of  Carp.,  S.  P.  Co.,  San  Francisco,  Cal. 
Noon,  W.  M^  Supvr.  B.  and  B.,  D.    S.  S.  &  A.  Ry.,  Marquette, 

Mich. 
NueUe,  J.  H.,  Asst.  Engr.,  N.  Y.  O.  &  W.  R.  R.,  Norwich,  N.  Y. 

O. 

0*NeiU,  P.  J.,  Master  Carp.,  L.  S.  &  M.  S.  Ry.,  Adrian,  Mich. 
Osbom,  F.  C,  Civil  Engineer,  Osborn  Bldg.,  Cleveland,  Ohio. 
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P. 

Page,  A.  A.,  Siipvr.  B.  and  B.,  B.  &  M.  R.  R.,  Wilmington,  Mass. 

Parker,  J.  P.,  Genl.   For.  B.  and  B.,  A.    T.  &  S.  F.  Ry.,  San 
Bernardino,  Cal. 

Parks,  J^  Supvr.  B.  and  B.,  U.  P.  R.  R.,  Denver,  Col. 

Patterson,  S.  P.,  Genl.  For.  B.  and  B..  B.  &  M.  R.  R.,  Concord, 
N.  H. 

Peabody,  Kemper,  Genl.  For.  Buildings,  N.  Y.  C.  &  H.  R.  R.  R., 
New  York  City. 

Penwell,  J.  N.,  Supvr.  B.  and  B.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

Perkins,  H.  D.,  5725  Franklin  Ave.,  Cleveland.  O. 

Perry,  W.  W.,  Master  Carp.,  P.  &  R.  Ry.,  Williamsport,  Pa. 

Pettis,  W.  A.,  Genl.  Insp.  of  Buildings,  N.  Y.  C.  &  H.  R.  R.  R., 
Rochester,  N.  Y. 

PhUlips,  B.  P^  Asst.  Supvr.  Bridges.  N.  Y.  N.  H.  &  H.  R.  R., 
Willimantic,  Conn. 

Pickens,  J.  E.,  For.  Water  Supply,  C.  G.  W.  Ry.,  Dubuque,  Iowa. 

Pickering,  B.  P.,  Genl.  For.  B.  and  B.,  B.  &  M.  R.  R.,  Sanbom- 
ville,  N.  H. 

Pollard,  H.,  Asst.  Genl.  Br.  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 

Pollock,  H.  H.,  Master  Carp,  of  Buildings,  P.  C.  C.  &  St.  L.  Ry., 
Carnegie,  Pa. 

Potts,  J.  O.,  Asst.  Engr.,  M.  of  W.,  M.  P.  Ry.,  St.  Louis,  Mo. 

Powell,  C.  E.,  Supt.,  B'.  and  B.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 

Powell,  W.  T^  Supt.  B   and  B.,  C.  &  S.  Ry.,  Denver,  Col. 

Powers,  G.  P.,  Contractor,  Joliet,  111. 

Q. 

Quinn,  WiUiam,  Master  Carp.,  St.  L.  S.  W.  Ry.  of  T.,  Tyler,  Tex. 

R. 

Rand,  F.  C,  Genl.  For.  B.  and  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Rear,  G.  W.,  Genl.  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 
Redfield,  J.  A.  S.,  Res.  Engr.  C.  &  N.  W.  Ry.,  Hawarden,  la- 
Reed,  William,  Jr.,  Master  Carp.,  I.  C.  R.  R..  Vandalia,  111. 
Reid,  R.  H..  Supvr.  Bridges,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 
Renton,  William,  Master  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind. 
Rettinghouse,  H.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 
Rhoads,  John,  Fire  Insp.,  C.  &  N.  W.  Ry.,  Chicago,  111. 
Rice,  A.  P.,  Roadmastcr,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 
Richey,  C.  W.,  Master  Carp.,  Penn.  Lines,  Pittsburg,  Pa. 
Riley,  L.  A.,  Engr.,  L.  &  H.  R.  Ry.,  Warwick,  N.  Y. 
Riney,  M.,  Genl.  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

Robertson,  Daniel,  Div.  For.  of  Carpenters,  S.  P.  Co.,  West  Oak- 
land, Cal. 


DIRECTORY  OF   MEMBERS  287 

Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Rodman,  G.  A.,  For.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New 
Haven,  Conn. 

Rogers,  W.  A.,  Civil  Engineer,  355  Dearborn  St.,  Chicago,  111. 

Rogers,  W.  B.,  Supvr.  B'.  and  B.,  C.  St.  P,  M.  &  O.  Ry.,  Emer- 
son, Neb. 

Rohbock,  W.  L.,  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Cleveland, 
Ohio. 

Ross,  yrilliam.  Chief  Carp.,  C.  M.  &  St.  P.  Ry.,  Millbank,  S.  D. 

Rounseville,  D.,  Div.  Engr.,  C.  &  N.  W.  Ry,,  Antigo,  Wis. 

Rykenboer,  Edward,  Supvr.  Buildings,  N.  Y.  C.  &  H.  R.  R.  R., 
Rochester,  N.  Y. 

S. 

Salisbury,  J.  W.,  Gen.  For.  Docks  &  Wharves,  A.  C.  L.  R.  R., 
Port  Tampa,  Fla. 

Sampson,  G.  T.,  Div.  Engr.,  N.  Y.  N.  H.  &  H.  R.  R.,  Boston, 
Mass. 

Schaffer,  John,  Supvr.  B.  and  B..  N.  Y.  C.  &  H.  R.  R.  R.,  Roches- 
ter. N.  Y. 

Schall.  F.  E.,  Bridge  Engr.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Scheetz,  F.  B.,  Asst.  Engr.,  M.  P.  Ry.,  St.  Louis,  Mo. 

Schindler,  A.  D.,  Genl.  Mgr.,  N.  E.  Ry.,  San  Francisco,  Cal. 

Schucssler,  W.  B.,  Supvr.  of  Bridges,  N.  Y.   N.  H.  &  H.  R.  R.. 

New  Haven,  Conn. 
Sefton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Selig,  A.  C^  Asst.  Engr.,  Intercolonial   Ry.,  Moncton,  N.  B. 
Shane,  A.,  Inspector,  Indiana  Ry.  Com.,  Frankfort,  Ind. 
Sharpe,  D.  W.,  Supvr.  of  Bridges,  N.  Y.  N.  H.  &  H.  R.  R.,  New 

London,  Conn. 
Shedd,  A.  R,  Asst.  Genl.  Bridge  Insp.,  C.  &  N.  W.  Ry.,  Chicago, 

111. 
Sheldon,  J.  B.,  Supvr.  of  Btidges,  N.  Y.    N.  H.  &  H.  R.   R., 

Providence,  R.  J. 
Sherwin,  F.  A.,  Roadmaster,  B.  &  M.  R.  R.,  Springfield,  Mass. 
Shope,  D.  A.,  Genl.  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Fresno, 

Car. 
Shropshire,  W.,  Supvr.  of  B.  and  B.,  Y.  &  M.  V.  R.  R.,  Green- 
ville, Miss. 
Sibley,  C.  A.,  82  Church  St.,  New  Haven,  Conn. 
Smith,  Glen  B.,  For.  Water  Stations,  S.  A.  L.  Ry.,  Jacksonville, 

Fla. 
Smith,  G.  W.,  American  Bridge  Co.,  Chicago,  111. 
Smith,  L.  D.,  Supvr.  Bridges,  S.  P.  Co.,  Oakland,  Cal. 
Snow,  J.  P.,  Chief  Engr.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Soisson,  J.  L.,  Genl.  For.  B.  and  B..  L.  S.  &  M.  S.  Ry.,  Nor- 
walk,  Ohio. 
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Soles,  G.  H„  Supvr.  B'.  and  B.,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 

Spaulding,  E.  C,  Supvr.  B.  and  B.,  B.  &  MI  R.  R.,  St.  Johnsbury, 
Vt. 

Spencer,  C.  F.,  Supt.  Construction,  L.  I.  R.  R.,  Jamaica,  N.  Y. 

Spencer,  C.  H.,  Engr.,  W.  T.  Co.,  Washington,  D.  C. 

Spencer,  WiUiam,  Genl.  For.  B.  and  B.,  C.  &  N.  W.  Ry..  Chad- 
ron,  Neb. 

Stannard,  James,  1602  Broadway,  Kansas  City,  Mo. 

Staten,  J.  M.,  Bridge  Insp.,  C.  &  O.  Ry.,  Richmond,  Va. 

Stefl&ns,  W.  F.,  Engr.  of  Structures,  B.  &  A.  R.  R.,  Boston. 

Stern,  I.  F.,  Bridge  Engr.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Storck,  E.  G.,  Master  Carp.,  P.  &  R.  Ry.,  Philadelphia,  Pa. 

Strouse,  W.  F.,  Asst.  Engr.,  B.  &  O.  R.  R.,  Washington,  D.  C 

Sullivan,  William,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Kansas  City,  Mo. 

Swain,  G.  F.,  Professor  C.  E.,  Harvard  University,  Cambridge, 
Mass. 

Sweatt,  B.  J.,  Civil  Engineer,  Boone,  la. 

Swenson,  P.,  Supvr.  B.  and  B.,  M.    St.   P.  &  S.   Ste.  M.  Ry., 
Minneapolis,  Minn. 

Sweeney,  William,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Green  Bay, 
Wis. 

T. 
Talbott,  J.  L.,  Genl.  For.  B.  and  B.,  A.   T.  &  S.  F.  Ry.,  Pueblo, 

Col. 
Tanner,  F.  W.,  Insp.  M.  of  W.,  M.  P.  Ry.,  St.  Louis,  Mo. 
Tanner,  S.  C,  Master  Carp.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Taylor,  D.  B.,  Master  Carp.,  B.  &  O.  R.  R.,  Wheeling,  W.  Va. 
Taylor,  F.  A.,  Master  Carp.,  B.  &  O.  R.  R.,  Cumberland,  Md. 
Taylor,  J.  C,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Glendive,  Mont. 
Taylor,  L.  H.,  Asst.  Genl.  Btidge  Insp.,  C.  &  N.  W.  Ry.,  Chicago, 

111. 
Thanheiser,  C.  A.,  Res.  Engr.,  T.  &  N.  O.  R.  R.,  Houston,  Tex. 
Thomas,  C.  E.,  Genl.  For.  W.  W.,  I.  C.  R.  R.,  Chicago,  111. 
Thompson,  C,  Asst.  Supvr.   B.  and  B.,  E.  J.  &  E.  Ry.,  Gary, 

Ind. 
Thompson,  H.  C,  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Weehaw- 

ken,  N.  J. 
Thompson,  F.  L.,  Asst.  Engr.,  I.  C.  R.  R.,  Chicago,  III. 
Thorne,  J.  O..  Master  Carp.,  C.  B.  &  Q.  Ry.,  Beardstown,  IH. 
Toohcy,  J.  E.,  Genl.  For.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids. 

Mich. 
Towne,  W.  J.,  Engr.  of  Maint.,  C.  &  N.  W.  Ry.,  Chicago,  III 
TrapncU,  William,  Ch.  Engr.  Hampshire  Southern  R.  R.,  Rom- 

ney,  W.  Va. 
Trippe,  H.  M.,  Res.  Engr.,  C.  &  N.  W.  Ry.,  Chicap^o,  111. 
Troup,  G.  A.,  Engr.,  Govt.  Rys.,  Wellington,  N.  Z. 
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Zinck,  K.  J.  C,  Asst.  Engr.,  G.  T.  P.  Ry.,  Winnipeg,  Manitoba. 

Zinsmeister,  E.  C,  Master  Carp.,  B.  &  O.  R.  R.,  Zanesville.  O. 

Zock,   D.   C.,    Master    Carp.,    Penn.    Lines    West    of    Pitts.,    Ft. 
Wayne,  Ind. 


LIFE  MEMBERS. 

Crane,  Henry,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 

Cummin,  Joseph  H.,  Bay  Shore,  N.  Y. 

Fletcher,  Holhmd  W.,  1813  Termon  Ave.,  Allegheny,  Pa. 

Foreman,  John,  Phil.  &  Reading  R.  R.,  Pottstown,  Pa. 

Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Tex. 

Mclntyre,  James,  Miami,  Fla. 

Morrill,  H.  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 

PhiUips,  Henry  W.,  N.  Y.  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

Porter,  L.  H.,  N.  Y.  N.  H.  &  H.  R.  R.,  Franklin,  Mass. 

Travis,  O.  J.,  Beverly  Dell  Ranch,  Bow,  Wash. 

Vandergrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 

Walden,  W.  D^  C.  &  N.  W.  Ry.,  Clinton,  Iowa. 

Wise,  E.  F^  Waterloo,  Iowa. 


DECEASED  MEMBERS. 

Berg,  Walter  G.,  L.  V.  R.  R.,  New  York  City. 

Brady,  James,  C.  R.  L  &  P.  Ry.,  Davenport,  Iowa. 

DeMars,  James,  W.  &  L.  E.  R.  R.,  Norwalk,  Ohio. 

Dunlap,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

Fuller,  C.  E.,  T.  H.  &  I.  R.  R.,  Terre  Haute,  Ind. 

Gilbert,  J.  D.,  A.  T.  &  S.  F.  Ry.,  Topeka,  Kansas. 

Graham,  T.  B.,  Nor.  Pac.  Ry.,  Little  Falls,  Minn, 

Hall,  H.  M.,  O.  &  M.  Ry.,  Olney,  111. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 

Hinman,  G.  W.,  L.  &  N.  R.  R.,  Evansville,  Ind. 

Humphreys,  Thos.,  So.  Pac.  Co.,  Bakersfield,  Cal. 

Isadell,  L.  S.,  O.  &  M.  R.  R.,  Lawrenceburg,  Ind. 

Jonnson,  J.  E.,  Rutland  R.  R.,  Rutland,  Vt. 

Keen,  Wm.  H.,  N.  Y.  N.  H.  &  H.  R.  R.,  Hartford,  Conn. 

Lantry,  J.  F.,  N.  Y.  C.  &  H.  R.  R.  R.,  Weehawken,  N.  J. 

Lovett,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Markley,  Abel  S.,  P.  &  W.  Ry.,  Allegheny.  Pa. 

McCormack,  J.  W.,  C.  St.  P.  M.  &  O.  Ry.,  Altoona,  Wis. 

McGehee,  G.  W.,  Mobile  &  Ohio  R.  R.,  Okolona,  Miss. 
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Mellor,  W.  J.,  M.  L.  &  T.  R.  R.,  Lafayette,  La. 
Millner,  S.  S.,  B.  &  O.  S.  W.  Ry.,  Washington,  Ind. 
Mitch^,  J.  B.,  C.  C.  C.  &  St.  L.  Ry.,  Indianapolis,  Ind. 
MitchcU,  W.  B.,  N.  Y.  P.  &  O.  R.  R.,  Galion,  Ohio. 
Morgan,  T.  H^  Gulf,  Col.  &  S.  F.  Ry.,  Cleburne,  Tex. 
Peck,  R.  M^  Mo.  Pac.  Ry.,  Pacific,  Mo. 
Reid,  George  M^  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 
Reynolds,  E.  F..  C.  &  N.  W.  Ry.,  Antigo,  Wis. 
Schwartz,  John  C,  C.  St.  P.  M.  &  O.  Ry.,  Emerson,  Neb. 
Spa£rord,  L.  K.,  K.  C.  Ft.  S.  &  M.  Rv.,  Kansas  City,  Mo. 
Spangler,  J.  A^  B.  &  O.  R.  R.,  Washington,  Pa. 
Taylor,  J.  W.,  Term.  R.  R.  Assn.  of  St.  Louis,  St.  Louis,  Mo. 
Thompson,  N.  W.,  P.  F.  W.  &  C.  Ry.,  Ft.  Wayne,  Ind. 
Tozzer,  Wm.  S.,  C.  &  O.  Ry.,  Cincinnati,  Ohio. 
Trautman,  J.  J.,  S.  C.  R.  R.,  Edgefield,  S.  C. 
Wallace,  J.  E.,  Wabash  R.  R.,  Springfield,  111. 
Welch,  E.  T.,  C.  St.  M.  &  O.  Ry.,  Mankato,  Minn. 
Worden,  C.  G.,  S.  F.  Pac.  R.  R.,  Winslow,  Ariz. 


MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS 

REPRESENTED. 


Name  of  Road  and  Membership.  Members.     Mileage. 

Atchison,  Topeka  &  Santa  Fe  Ry  4  5,573 

E.   McCann,   Wellington,   Kan. 

John  L.  Talbott,  Pueblo,  Col. 

J.  M.  Wells,  Chillicothe,  111. 

M.  R.  Williams,  Las  Vegas,   N.  M. 

Atchison,  Topeka  &  Santa  Fe  Ry.  (Coast  Lines) 4  1,974 

R.  J.  Arey,  San  Bernardino,  Cal. 

E.  E.  Ball,  Winslow,  Ariz. 

J.  F.  Parker,  San  Bernardino,  Cal. 
D.  A.  Shope,  Fresno,  Cal. 

Atlanta  &  West   Point   R.   R,  and   Western   Ry.   of 

Alabama    1  225 

O.  T.  Nelson,  Montgomery,  Ala. 

Atlantic  Coast  Line  R.  R,  1  4^1 

J.  W.  Salisbury,  Port  Tampa,  Fla. 

Baltimore  &  Ohio  R.  R.  and  Baltimore  &  Ohio  South- 

western  R.  R 11  4,422 

G.  W.  Andrews,  Baltimore,  Md. 
W.  M.  Clark,  Glenwood,  Pa. 
W.  T.  Hopke,  Grafton,  W.  Va. 
J.  T.  Mcllwain,  Akron,  O. 
William  Renton,  Garrett,  Ind. 
W.  F.  Strouse,  Washington,  D.  C. 
S.  C.  Tanner,  Baltimore,  Md. 

D.  B.  Taylor,  Wheeling,  W.  Va. 

F.  A.  Taylor,  Cumberland,  Md. 
Wm.  Trapnell,  Baltimore,  Md. 

E.  C.  Zinsmeister,  Zanesvillc,  O. 

Bangor  &  Aroostook  R.  R 2  515 

W.  E.  Alexander,  Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 

Bessemer  &  Lake  Erie  R.  R 1  210 

H.  D.  Cleaveland,  Greenville,  Pa. 

Boston  &  Albany  R.  R 1  392 

W.  F.  StefFens,  Boston,  Mass. 
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Boston  &  Maine  R.  R.  , 

Cyrus   P.  Austin,  Lawrence,  Mass. 
C.  C.  Batiey,  Concord,  N.  H. 
J.   P.   Canty,   Fitcliburg,  Mass. 
John  Ewart,  Boston,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt.  Sanbornville,  N.  H. 
William  A.  Lydston,  Salem,  Mass. 
John  Marsh,  Lawrence,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.    Page,    Wilmington,    Mass. 
S.  F.  Patterson,  Concord,  N,  H. 

B.  F,  Pickering,  Sanbornville,  N.  H, 
Fred  C.  Rand,  Boston,  Mass. 

F.  A.  Sherwin,  Springfield,  Mass. 
J.  P.  Snow,  Boston,  Mass. 

E.  C.  Spaulding,  St.  Johnsbury,  Vt. 

Canadian  Pacific  Ry 

F.  P.  Guteliiis,  North  Bay.  Ont. 

C.  N.  Monsarrat,  Montreal,  P.  Q. 
P.  B.  Motley,  Montreal.  P.  Q. 
Frank  Lee,  Winnipeg'.  Man. 

Central  of  Georgia  Ry 

A.  M.  Dodd,  Columbus,  Ga. 
H.  C.  MeKee.  Macon,  Ga. 

Central  R.  R.  of  New  Jersey  

George  F.  Morse,  New  York  City. 
Central  Vermont  Ry 

J.  E,  Cole.  St  Albans.  Vt. 

C,   Donaldson,  Walerbury,   Vt. 

C.   F.   Flint,   St.  Albans,  Vt. 

H.  E,  Holmes,  New  London.  Conn. 

Chesapeake  &  Ohio  Ry 

F.   M.   Griffith,  Covington.  Ky. 

Oscar  L.  Grover,  Richmond,  Va. 

C  E.  Powell,  Hinton,  W.  Va. 

J.  M.  Staten,  Richmond,  Va. 

C  W,  Vandegrift.  Ronceverte,  W.  Va. 
Chicago  &  Eastern  Illinois  R,  R 

A.    S.    Markley,  Danville.  HI. 
Chicago  &  North  Western  Ry 

L.  J.  Anderson,  Escanaba,  Mich. 

H.  Bender  Chicago. 

F.  L.  Burrell,  Fremont,  Neb. 

Henry  Crane  (retired).  Janesville.  Wis. 
H.  H.  Decker,  Belle  Fourche,  S.  D. 
T.  H.  Durfee,  Huron.  S.  D. 
W.  H.  Finley.  Chicago,  III. 
M.  J.  Flynn.  Chicago,  III. 

G.  W.  Hand,  Chicago,  III. 
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Chicago  &  North  Western  Ry.  Continued. 
John  Hunciker,  Chicago,  III. 
Lee  Jutton,  Chicago,  III. 
C.  F.  King,  Shoshoni,  Wyo. 
C.  A.  Lichty,  Chicago,  III. 
George  Loughnane,  Escanaba,  Mich. 
W.  T.  Main,  Chicago,  111. 

C.  A.  Marcy,  Chicago,  III. 
A.  W.  Merrick,  Boone,  la. 

W.  F.  Meyers,  Belle  Plaine,  la. 

J.  D.  Moen,  Boone,  la. 

H.  P.  Morrill   (retired),  Madison,  Wis. 

J.  A.  S.  Redfield,  Hawarden,  Iowa. 

H.  Rettinghouse,  Boone,  la. 

John  Rhoads,  Chicago,  111. 

M.  Riney,  Baraboo,  Wis. 

J.  S.  Robinson,  Chicago,  111. 

D.  Rounseville,  Antigo,  Wis. 
A.  R.  Shedd,  Chicago,  III. 
Wm.  Spencer,  Chadron,  Neb. 
I.  F.  Stem,  Chicago,  111. 

W.  Sweeney,  Green  Bay,  Wis. 

L.  H.  Taylor,  Chicago,  111. 

W.  J.  Towne,  Chicago,  111. 

H.  M.  Trippe,  Chicago,  111. 

H.  A.  Walden,  Boone,  la. 

W.  D.  Walden  (retired),  Clinton,  la. 

J.  B.  White,  Boone,  la. 

Chicago,  Burlington  &  Quincy  R.  R 4  8,950 

Geo.  Fenney,  McCook,  Neb. 
Ed  M.  Gilchrist,  Centerville,  la. 
W.  Hurst,  St.  Joseph,  Mo. 
J.  O.  Thome,  Beardstown,  111. 

Chicago  Great  Western  Ry 2  1,367 

W.  B.  Causey,  Chicago,  111. 
J.  K  Pickens,  Dubuque,  la. 

Chicago,  Indianapolis  &  Louisville  Ry '. . . .     1  578 

J.  M.  Caldwell,  Lafayette,  Ind. 

Chicaeo,  Milwaukee  &  St.  Paul  Ry 12  8,502 

(and  C.  M.  &  P.  S.  Ry.) 

E.  J.  Auge,  Wells,  Minn. 

A.  G.  Bennett,  Minneapolis,  Minn. 
H.  R.  Drum,  Chamberlain,  S.  D. 
T.  L.  D.  Hadwen,  Chicago,  111. 

F.  E.  King,  Milwaukee,  Wis. 
N.  H.  LaFountain,  Chicago,  III. 
C.  F.  Loweth,  Chicago,  111. 
William  Ross,  Millbank,  S.  D. 
Fred  E.  Weise,  Chicago,  111. 
William  E.  Wood,  Marion,  la. 
A.  A.  Wolf,  Milwaukee,  Wis. 
A.  Yappen,  Chicago,  111. 
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Chicago,  Rock  Island  &  Pacific  Ry 4  7,414 

McCcllan  Bishop,  El  Reno,  Okla. 
E.  R.  Floren,  Fairbury,  Neb. 
B.  M.  Hudson,  Ft.  Worth,  Tex. 
J.  D.  Upp,  Colorado  Springs,  Col. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry 2  1,739 

G.  Larson,  Hudson,  Wis. 
W.  B.  Rogers,  Emerson,  Neb. 

Chicago  Terminal  Transfer  R.  R 1  280 

E,  N.  Layfield,  Chicago,  111. 

Cincinnati,  Hamilton  &  Dayton  Ry 2  1,038 

J.  W.  Anderson,  Chillicothe,  O. 
I.  F.  White.  Dayton,  O. 

Cincinnati  Northern  R.  R.  1  236 

J.  M.  Wilkinson,  Van  Wert,  O. 

Colorado  &  Southern  Ry 2  1,250 

Harry  James,  Denver,  Col. 
W.  T.  Powell,  Denver,  Col. 

Colorado  Springs  &  Cripple  Creek  Dist  Ry.  etc 1  160 

B.  A.  Briggs,  Cripple  Creek,  Col. 

Columbia,  Newberry  &  Laurens  R.  R 1  75 

A.  P.  Rice,  Columbia,  S.  C. 

Denver.  Enid  &  Gulf  R.  R. 1  120 

D.  Lacy,  Enid,  Okla. 

Duluth  &  Iron  Range  R.  R 2  168 

W.  A.  Qark,  Duluth,  Minn. 

B.  T.  Mclver,  Two  Harbors,  Minn. 

Duluth,  Missabc  &  Northern  Ry 1  275 

W.  A.  McGonagle,  Duluth,  Minn. 

Duluth,  South  Shore  &  Atlantic  Ry 1  586 

W.  M.  Noon,  Marquette,  Mich. 

El<dn,  Johet  &  Eastern  Ry 3  770 

G.  H.  Jennings,  Joliet,  111. 
A.   Montzheimer,  Joliet,  111. 

C.  Thompson,  Gary,  Ind. 

El  Paso  &  Southwestern  System 1  903 

Bailey  J.  Mustain,  El  Paso,  Tex. 

Erie  R.  R.  (and  Chicago  &  Erie)   4  2,499 

W.  O.  Eggleston,  Huntington,  Ind. 
Fred  A.  Knapp,  Jersey  City,  N.  J. 
Neil  McLean,  Huntington,  Ind. 
W.  H.  Wilkinson,  Elmira,  N.  Y. 

Florida  East  Coast  Ry 1  680 

E.  K.  Barrett,  St.  Augustine,  Fla. 
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Fort  Smith  &  Western  Ry 1  217 

B.  F.  Beckman,  Ft.  Smith,  Ark. 

Galveston,  Harrisburg  &  San  Antonio  Ry.  and  Texas 
&  New  Orleans  R.  R 1  1,800 

C.  A.  Thanheiser,  Houston,  Tex. 

Gila  Valley,  Globe  &  Northern  Ry 1  125 

C.  C.  Mallard,  Globe,  Ariz. 

Grand  Rapids  &  Indiana  Ry 2  592 

W.  S.  McKeel,  Grand  Rapids,  Mich. 
H.  M.  Large,  Ft.  Wayne,  Ind. 

Grand  Trunk  Ry.  System  2  4,645 

A.  Findley,  Montreal,  P.  Q. 
George  A.  Mitchell,  Toronto,  Ont. 

Grand  Trunk  Pacific  Ry 1  2,440 

K.  J.  C.  Zinck,  Winnipeg,  Man. 

Great  Northern  Ry 1  6,976 

James  E.  Nelson,  Sioux  City,  la. 

Gulf,  Colorado  and  Santa  Fe  Ry 1  1,518 

E.  C.  George,  Beaumont,  Tex. 

Illinois  Central  R.  R 10  4,567 

P.  Aagaard,  Chicago,  III. 
C.  C.  Bean,  Freeport,  111. 

F.  O.  Draper,  Chicago,  111. 
T.  J.  Fullem,  Chicago,  IlL 

R.  J.  McKee,  Carbondale,  111. 
Samuel  P.  Munson,  Mattoon,  111. 
William  Reed,  Jr.,  Vandalia,  111. 
C.  E.  Thomas,  Chicago,  111. 

F.  L.  Thompson,  Chicago,  111. 

E.  F.  Wise  (retired),  Waterloo,  la. 

Illinois  Traction  System  1  438 

G.  A.  Wright,  Decatur,  111. 

Intercolonial  Ry 8  1,449 

T.  C.  Burpee,  Moncton,  N.  B. 
John  Forbes,  Halifax,  N.  S. 
Hugh  Jardine,  Moncton,  N.  B. 
A.  E.  Killam,  Moncton,  N.  B. 
H.  J.  McGrath,  Moncton,  N.  B. 
W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 
A.  C.  Selig,  Moncton,  N.  B. 

International  &  Great  Northern  Ry 1  1,106 

H.  M.  Jack,  Palestine,  Tex. 

Kansas  City,  Clinton  &  Springfield  Ry 1  155 

J.  B.  Brown,  Clinton,  Mo. 
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Lake  Erie  &  Western  Ry 1  882 

J.  N.  Pen  well,  Tiplon,  Ind. 

Lake  Shore  &  Michigan  Southern  Ry 4  1,529 

Willard  Beahan,   Cleveland,  O. 
Philip  O'Neill,  Adrian,  Mich. 
R.  H.  Reid,  Cleveland.  O. 
J.  L.  Soisson,  Norwalk,  O. 

Lake    Superior   &    Ishpeming   Ry.,    Munising    Ry.,    and 

Marquette  &  S.  E.  Ry 2  160 

August  Anderson,  Marquette,  Mich. 
Roscoc  C.  Young,  Marquette,  Mich. 

Lehigh  &  Hudson  River  Railway 2  96 

J.  E.  Barrett.  Warwick,  N.  Y. 
Lewis  A.  Riley,  Warwick,  N.  Y. 

Lehigh  Valley  R.  R 7  1,446 

£.  B.  Ashby,  New  York  City. 
W.  E.  Harwig,  Phillipsburg,  N.  J. 
Peter  Hofecker,  Sayre,  Pa. 
Judson  Joslin,  Auburn,  N.  Y. 
David  A.  Keefe,  Athens,  Pa. 

F.  E.  Schall,  South  Bethlehem,  Pa. 
E.  R.  Wenner,  Wilkesbarre,  Pa. 

Liberty- White  R.  R 1  45 

J.  T.  Burke,  McComb,  Miss. 

Long  Lsland  R.  R 2  392 

C.  F.  Spencer,  Jamaica,  N.  Y. 
C.  W.  Wright,  Jamaica,  N.  Y. 

Louisville  &  Nashville  R.  R 5  4,400 

J.  M.  Bibb,  Birmingham,  Ala. 
A.  J.  Catchot,  Ocean  Springs,  Miss. 
R.  O.  Elliott,  Columbia,  Tenn. 
Floyd  Ingram,  Erin,  Tenn. 
A.  B,  McVay,  Evansville,  Ind. 

Maine  Central  R.  R 1  925 

P.  N.  Watson,  Brunswick,  Me. 

Michigan  Central  R.  R.  5  1,745 

S.  D.  Bailey,  Detroit,  Mich. 
Charles  Carr,  Jackson,  Minn. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Homing,  Jackson,  Mich. 
J.  T.  Webster,  St.  Thomas,  Ont. 

MinneSipolis  &  St.  Louis  R.  R. 1  1,027 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry 3  3,526 

A.  Amos,  Minneapolis,  Minn. 
P.  Swenson,  Minneapolis,  Minn. 

G.  A.  Manthey,  Minneapolis,  Minn, 
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Miss.  River  &  Bonne  Tcrrc  Ry 1  46 

C.  H.  Fake,  Bonne  Terre,  Mo. 

Missouri,  Kansas  &  Texas  Ry 2  3,073 

F.  W.  Bailey,  Dcnison,  Tex. 
J.  G.  Gossett,  Denison,  Tex. 

Missouri  Pacific  Ry.  System  (including  St.  Louis,  Iron 

Mountain  &  Southern  Ry.)   13  6»488 

Robert  J.  Bruce,  St.  Louis,  Mo. 
W.  R.  Collier,  Chester,  III. 
J.  A.  Costolo,  St  Louis,  Mo. 
W.  Hausgen,  Sedalia,  Mo. 

E.  P.  Hawkins,  Ferriday,  La. 
U.  A.  Horn,  Osawatomie,  Kan. 
John  Larson,  St.  Louis,  Mo. 

J.  O.  Potts,  St.  Louis,  Mo. 

F.  B.  Scheetz,  St.  Louis,  Mo. 
Wm.  Sullivan,  Kansas  City,  Mo. 

F.  W.  Tanner,  St.  Louis,  Mo. 
L.  J.  Wackerle,  St.  Louis.  Mo. 
W.  B.  Wood,  Atchison,  Kan. 

Nashville,  Chattanooga  &  St.  Louis  Ry 1  1,230 

I.  O.  Walker,  Paducah,  Ky. 

National  Rys.  of  Mexico  1  4,739 

Hans  Bentele,  Mexico  City,  Mex. 

New  Orleans  Terminal  Co 1  66 

Frank  G.  Jonah,  New  Orleans,  La. 

New  South  Wales  Government  Rys 1  3,280 

James  Fraser,  Sydney,  N.  S.  W. 

New  York  Central  &  Hudson  River  R.  R. 9  2,829 

William  Kleefeld,  Jr.,  Watertown,  N.  Y. 

G.  J.  Klumpp,  Rochester,  N.  Y. 
R.  P.  Mills,  New  York  City. 
Kemper  Peabody,  N.  Y.  City. 
W.  A.  Pettis,  Rochester,  N.  Y. 
Edward  Rykenboer,  Rochester,  N.  Y. 
John  Schaffer,  Rochester,  N.  Y. 

H.  C.  Thompson,  Weehawken,  N.  J. 
E.  E.  Wilson,  New  York  City. 

New  York,  New  Haven  &  Hartford  R.  R 13  2.044 

Grosvenor  Aldrich.  Readville,  Mass. 

J.  S.  Browne,  Pi  evidence,  R.  I. 

Wm.  Graham,  New  Haven,  Conn. 

H.  H.  Kenzie,  Taunton,  Mass. 

Wm.  H.  Moore,  New  Haven,  Conn. 

B.  P.  1:  hillips,  Willimantic,  Conn. 

H.  W.  Phillips  (retired).  South  Braintree,  Mass. 

L.  H.  Porter  (retired).  Franklin,  Mass. 

Georire  A.  Rodman,  New  Haven,  Conn. 

George  T.  Sampson,  Boston,  Mass. 
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New  York,  New  Haven  &  Hartford  R.  R.  Continued, 
W.  B.  Schuessler,  New  Haven,  Conn. 
D.  W.  Sharp,  New  London,  Conn. 
J.  B.  Sheldon,  Providence,  R.  I. 

New  York,  Ontario  &  Western  R.  R. 1  494 

J.  H.  Nuelle,  Norwich,  N.  Y. 

New  Zealand  Government  Rys 2  2,682 

C.  H.  Biss,  Christchurch,  N.  Z. 

George  A.  Troup,  Wellington,  New  Zealand. 

Norfolk  &  Southern  Ry 1  582 

Thomas  W.  Cothran,  Greenwood,  S.  C. 

Northern  Electric  Ry 1  130 

A.  D.  Schindler,  San  Francisco,  Cal. 

Northern  Pacific  Ry 7  5,733 

F.  R.  Bartles,  Fargo,  N.  D. 

Jamts  Hartley,  Staples,  Minn. 

N.   F.  Helmers,  Minneapolis,  Minn. 

F.  Ingalls,  Jamestown,  N.  D. 

C.  S.  McCully,  Jamestown,  N.  D. 
R.  E.  McFarlane,  Duluth,  Minn. 
J.  C.  Taylor,  Glendive,  Mont. 

North  Western  Govt  Rys.  andia)   1  3,880 

D.  M.  Cookson,  Kyankpyu,  Burma,  India 

Oregon  Short  Line  R.  R.  1  1,508 

A.  H.  King,  Salt  Lake  City,  Utah. 

Pennsylvania  Lines  West  of  Pittsburg 8  2,757 

Samuel  C.  Bowers,  Steubcnville,  O. 
Stanton  Bowers,  Bradford,  O. 

B.  F.  Gehr,  Richmond,  Ind. 

C.  M.  Large,  Jamestown,  Pa. 
A.  F.  Miller,  Chicago,  111. 

D.  G.  Musser,  Wellsville,  O. 
H.  H.  Pollock,  Carnegie,  Pa. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  R.R.  6  5,311 

M.  M.  Barton,  West  Philadelphia,  Pa. 
J.  A.  Blair,  Pittsburg,  Pa. 
Richard  G.  Develin,  Philadelphia,  Pa. 
H.  R.  Leonard,  Philadelphia,  Pa. 
Robert  McKibbon,  Altoona,  Pa. 
C.  W.  Richey,  Pittsburg,  Pa. 

Pere  Marquette  R.  R 3  2,336 

G.  E.  Hanks,  East  Saginaw,  Mich. 
A-  McNab,  Holland,  Mich. 

J.  E.  Toohey,  Grand  Rapids,  Mich. 
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Philadelphia  &  Reading  Ry 4  1.120 

Amos  H.  Beard,  Reading,  Pa. 

John  Foreman  (retired),  Pottstown,  Pa. 

W.  W.  Perry,  Williamsport,  Pa. 

E.  G.  Storck,  Philadelphia,  Pa. 

Pittsburg  &  Lake  Erie  R.  R.  2  191 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Queen  &  Crescent  Route  1  338 

E.  L.  Loftin,  Vicksburg,  Miss. 

Seaboard  Air  Line  Ry 11  2,760 

W.  M.  Barker,  Scotia,  S.  C. 

M.  F.  Cahill,  Jacksonville,  Fla. 

P.  W.  Cahill,  Tallahassee,  Fla. 

B.  B.  Christy,  Tallahassee,  Fla. 

W.  J.  Gooding,  Jr.,  Jacksonville,  Fla. 

B.  Land,  Jr.,  Jacksonville,  Fla. 

W.  A.  McDearmid,  Tallahassee,  Fla. 

J.  C.  Nelson,  Portsmouth,  Va. 

G.  B.  Smith,  Jacksonville,  Fla. 

J.  A.  Wilson,  Woodbine,  Fla. 

J.  L.  Winter,  Waldo,  Fla. 

St.  Joseph  &  Grand  Island  Ry 1  319 

O.  H.  Andrews,  St  Joseph,  Mo. 

St.  Louis,  Rocky  Mt.  &  Pac.  R.  R 1  106 

Alf  Brown,  Raton,  N.  M. 

St.  Louis  Southwestern  Ry 2  1,451 

J.  S.  Berry,  Tyler,  Tex. 
Wm.  Quinn,  Tyler,  Tex. 

Southern  Indiana  Ry 2  351 

James  Dupree,  Crete,  111. 

J.  O.  Jewell,  Terre  Haute,  Ind. 

Southern  Ry 10  7,055 

D.  A.  Ballenger,  Greenville,  S.  C. 
James  T.  Carpenter,  Princeton,  Ind. 
G.  W.  Better,  Charleston,  S.  C. 
W.  F.  Fraylick,  Charleston,  S.  C. 
J.  R.  Fowlkes,  Columbia,  S.  C. 
Joseph  A.  Killian,  Jr.,  Charlotte,  N.  C. 
J.  S.  Lemond,  Charlotte,  N.  C. 
D.  W.  Lum,  Washington,  D.  C. 
J.  W.  Morgan,  Columbia,  S.  C. 
G.  W.  Welker,  Alexandria,  Va. 

Southern  Pacific  Company  9  6  331 

T.  W.  Bratten,  West  Oakland,  Cal. 
Frank  V.  Carman,  West  Oakland,  Cal. 
Alex.   Eraser,  Bakersfield,   Cal. 


MEMBERSHIP    AND    MILEAGE 


301 


Name  of  Road  and  Membership. 
Southern  Pacific  Company  Continued. 

James  Gratto,  Los  Angeles,  Cal. 
P.  N.  Nelson,  San  Francisco,  Cal. 
H.   Pollard,  San  Francisco,  Cal. 
George  W.  Rear,  San  Francisco,  Cal. 
Daniel  Robertson,  West  Oakland,  Cal. 
L.  D.  Smith,  Oakland,  Cal. 


Members.     Mileage. 


Tennessee  Central  R.  R 

E.  M.  Carter,  Nashville,  Teiin. 


Texas  &  Gulf  Ry 

K.  S.  Hull,  Longview,  Tex. 

Texas  &  Pacific  Ry 

E.  Loughery,  Marshall,  Tex. 

Texas  Midland  R.  R. 

E.  H.  R.  Green,  Terrell,  Tex. 

Toledo,  Peoria  &  Western  Ry 

J.  H.  Markley,  Peoria,  111. 

Union  Pacific  R.R.  2 

J.  L.  Neff,  Omaha,  Neb. 
J.  Parks,  Denver,  Col. 

Vandalia  R.  R 1 

J.  L.  McKee,  Spencer,  Ind. 

Wabash  R.  R. 2 

A.  O.  Cunningham,  St.  Louis,  Mo. 
William  S.  Danes,  Peru,  Ind. 

Washington  Terminal  Co 2 

W.  M.  Cardwell,  Washington,  D.  C. 

C.  H.  Spencer,  Washington,  D.  C. 

Wellington  &  Manawata  Ry.  (New  Zealand)   1 

/vrthur  Williams.  Wellington,  New  Zealand. 

Western  Australia  Government  Rys 2 

W.  J.  George,  Perth,  Western  Australia. 
E.  S.  Hume,  Fremantle,  Western  Australia. 

Wheeling  &  Lake  Erie  R.  R.  2 

Wm.  Mahan,  Canton,  O. 
W.  L,  Rohbock,  Cleveland,  O. 

Yazoo  &  Miss.  Valley  R.  R 2 

D.  H.  Holdridge,  Vicksburg,  Miss. 
W.  Shropshire,  Greenville,  Miss. 

Other  members  not  connected  with  roads   52 

Total  number  of  members  393 

Total  mileage  represented  


326 

97 

1.885 

125 

248 

3,325 

829 
2,514 

53 

84 
1.540 

442 
1.370 


204,570 
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American  Bridge  Company  of  New  York, 

American  Hoist  &  Derick  Co.,  

American  Valve  &  Meter  Co.,  

Asphalt  Ready  Roofing  Co., 

Atlas  Portland  Cement  Co., 

Barker  Mail  Crane  Co.,    

Bates  &  Rogers  Construction  Co., 

Bird  &  Son,  F.  W., 

Bird  &  Co.,  J.  A.  &  W.,  

Bowser  &  Co.,  S.  F.,  Inc.,  

Broderick  &  Bascom  Rope  Co., 

Buda  Co., 
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320 

315 

335 

332 
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Caldwell  &  Son  Co.,  H.  W., 314 

Camp,  W.  M.    (Notes  on  Track) ,  333 

Carbolineum  Wood  Preserving  Co.,   330 

Carey  Co.,  The  Philip,    309 

Chicago  Bridge  &  Iron  Works,  322 

Chicago  Pneumatic  Tool  Co.,   328 

Qapp  Fire  Resisting  Paint  Co.,   330 

Clark  Pub.  Co.,  Myron  C, 339 

Columbian  Mail  Crane  Co.,   328 

Cortright  Metal  Roofing  Co.,  324 

Detroit  Graphite  Co.,  322 

Dickinson,  Paul,  Incorporated,  321 

Dixon  Crucible  Co.,  Jos.,  312 

Eastern  Granite  Roofing  Co., Fourth  Page  of  Cover 

Ellis  Patent  Bumping  Post  (Mechanical  Mfg.  Co.),   313 

Engineering  News  Pub.  Co.,  337 

Engineering  Record,  338 

Fairbanks,  Morse  &  Co.,   306 

Gifford-Wood  Co.,  Colored  Sheet 

Golden- Anderson  Valve  Specialty  Co.,  304 

Hartranft  Cement  Co.,  Wm.  G.,   323 

Industrial  Works, 331 

Jones-Manville  Co.,  H.  W 332 

Lehon  Co.,  305 

Macleod  &  Co.,  Walter, 340 

McQuesten  &  Co.,  George,  317 
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Mechanical  Mfg.  Co.,  313 

Missouri  Valley  Bridge  &  Iron  Co., 317 

National   Paint  Works 317 

Nichols  &  Bro.,  Geo.  P., 328 

Otto  Gas  Engine  Works 308 

Patterson- Sargent  Co., 317 

Patterson  Co.,  W.  W 337 

Railway  and  Engineering  Review, 338 

Railway  Age  Gazette 338 

Railway  Record , 340 

Sandusky  Portland  Cement  Co 323 

Standard  Asphalt  &  Rubber  Co.,  334 

Standard  Paint  Co., 311 

Toch  Bros.,  327 

United  States  Graphite  Co.,  323 

U.  S.  Wind  Engine  &  Pump  Co 318 

Universal  Portland  Cement  Co.,  326 

Webb  Mfg.  Co.,  F.  W.,  310 

Weir&  Craig  Mfg.  Co.,  336 

Williams,  White  &  Co 324 

Wisconsin  Bridge  &  Iron  Co.,  Third  Page  of  Cover 
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THE  ANDERSON  AUTOMATIC  WATER  SERVICE  VALVES 

FOR     RAILROADS 

THE  ANOERSDN  PATENT  G0NTR0LLIN6  ALTITUDE  VALVES 

"  Alwav*   CuBMonad   In    Opairing   and   Ctoaina " 
"  For  Hlfh  and  Low  Praawir*  ■■ 


For  mainUiiiing  a  uniform  stage  of 
water  in  Tank  RcBcrvoirs  or  Standpipes- 
doing  away  with  the  annoyance  of  tank 
Extures.  The  Altitude  Valve  is  placed 
under  the  tank  or  any  other  convenient 
place,  where  it  will  be  accessible  at  all 
times  and  protected  from  frost,  thus  in- 
suring the  water  supply,  even  in  the 
coldest  weather.  Valve  doied  auto- 
matically by  water,  also  by  electric  at- 
tachment, as  desired. 


We  inll  Accept  the  Challenge 

to  test  (or  merits  any  automatic 

water  service  valves  in 

the  world. 


ANDERSON 

Patent  Float  Valve 

For   High    and    Low    Pressure. 
^{Angle    or    Straight    Way.) 
AbHolulely  controls  the  wafr 


wtth  br. 
piBlon 


BoLld       bronze, 


"  tbolr  (qnal  la  a 


"  ANQLB  OR  QLOBB  " 


"The   Valves   with    an   Absolute   Guarantee" 
Our  Valvos  can  bo  connected   direct  to  cHy  mains. 

GOLDEN-ANDERSON  VALVE  SPECIALTY  CO. 

Officei:  1001  Fulton  BMf.  PITTSBURG.  PA. 
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The  Bachelor's  "Roast" 

The  hair  she  wears  is  ail  her  own, 
Cosmelfcs  she  always  leaves  alone, 

With  Nature  she  does  not  try  to  compete 
That's  why  at  thirty  she  looks  so  sweet. 

Hand  made  peach  blooms  soon  fade 
And  leave  marks  that  add  to  age 

So  here's  to  her  wtlh   good   sense  rare, 
Who  slays  fair  with  her  own  face  and  hail 


Do  you  know  TOM  LEHON?  If  you  do  you  will  appreciate  the 
remark  of  an  old  maid  who  read  the  above  and  said,  "  I  don't  see  what 
that  has  to  do  with  roofing?  " 

You  sec  TOM  Is  really  a  roofing  man  at  heart,  but  occasionally 
and  between  times  he  breaks  into  rhyme.  TOM'S  factory  name  is  THE 
LEHON  COMPANY,  Union  Stock  Yards,  Chicago,  and  there  ROOF- 
RITE,   "The  Roofing  that's   Right,"  Is  made. 

BOOFRITE  resembles  other  good  "  rubber  "  or  "  oid ''  roofings  hut 
has  a  big  margin  of  difference  because  it  is  belter  material  with  a  better 
joint.  The  superiority  in  both  counts — one  helps  the  other.  What's 
(he  use  of  good  material  capable  of  many  years  of  service  if  that  service 
is  cut  short  by  rusty  nails,  leaks  around  the  nail-holes  and  torn  seam.s. 
If  you  want  to  dodge  leaks,  grief,  trouble  and  expense  specify  Two  or 
Three  ply  ROOFRITE,  the  only  rubber  rooting  (hat  is  made  with  Over- 
ital  Lap  which  acts  as  a  safety  device  covering  nails  and   .stams. 

The  iIlu.''.ration  shows  Over-seal  Lap  and  what 
it  vill  do.  It's  a- protector  to  a  protection.  It 
will  pay  you  lo  write  TOM  LEHON.  Union 
Slock  Yards,  Chicago,  for  a  sectional  sample  ol 
ROOFRITE  showing  Lap.  Write  today  before 
you  forget.  The  list  of  railroads  that  are  using 
Over-seal  Lap  will  be  interesting  to  you. 

P.  S.  TOM  makes  ROOFINE  the  best  pro- 
tective paint  for  rubber  or  composition  roofings. 
He  will  send  you  a  gallon  sample  without  charge 
if  you  are  interested.  Are  you  from  Missouri? 
TOM  wants  lo  show  you. 
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"American"  &idge  ErectW 
Eogbie 


nerican" 

HOISTING 

ENGINES 

and 

DERRICKS 

Write  (or  Catalogue  S.  B. 


Built  for  the  Discriminating 
Buyer 


"American"  Bridge  Erecton'  Gir  Derrick 

AMERICAN  HOIST  &  DERRICK  COMPANY 

St.  Paul,  U.  S.  A. 

Chlc«Eo      New  Yoric       Pittsburg      New  Orteana      San  Francisco 
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Gas  Engines       Coaling  Stations       Water  Fixtures 

Gasoline  Engines Water  Cfanes Fittings 

'  Water  Tanks .•■•.•. Cast  Pipe 

Water    Softening    Plants    and    Water    Stations 
Erected    Complete 

Write  for  Catalogue 

The  Otto  Gas  Engine  Works 

'^.'".r  357  Dearborn  St.  Chicago 
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The  Carey  Roof  Standard  is  a  standard- 
ized roofing  material.  Always  of  standard 
quality,  weight,  thickness  and  width — a  fea- 
ture that  distinguishes  and  places  CAREY'S 

In  a  Class  by  Itself. 

Carey's  Roofing  can  be  relied  upon  for 
long  time  service,  low  cost  of  maintenance 
and  true  roof  economy  when  applied  to 
fiat  or  steep  roof  surfaces,  on  any  class 
of  railroad  building. 

For  over  twenty  years  architects,  builders 
and  property  owners  everywhere  have  speci- 
fied and  used  "  The  Carey  Roof  Standard  " 
because  they  believe  in  it,  know  and  recog- 
nize its  remarkable  advantages  from  their 
own  actual  experience  and  time  proved 
tests. 

The  roof  question  is  not  a  difficult  prob- 
lem for  one  to  solve  if  a  little  consideration 
be  given  The- Carey  Roof  Standard. 

In  making  Carey's  Roofing  your  choice, 
you  can  feel  that  positive  assurance  of  roof 
protection  given  by  a  thoroughly  standard- 
ized roofing,  proved  by  years  of  actual  serv- 
ice and  backed  by  the  largest,  oldest  and  ex- 
perienced roofing  company  in  the  United 
States, 

We  take  contracts  anywhere  to  furnish 
and  apply  The  Carey  Roof  Standard  to  your 
building  under  our  direct  supervision. 

Booklet,  sample  and  full  information  up- 
on request. 

THE  PHILIP   CAREY    COMPANY, 

Lockland.  Cincinnati,  Ohio. 

60  Branches. 


(ffffi 
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The  "B  &  M.  SPECIAL" 
Water  Closet  Combination 


I  LLUSTRATION  shows 
*  the  essential  parts  of  this 
eminently  practical  and 
durable  outfit.  The  earthen 
closet  is  of  extra  thickness 
and  is  protected  by  a  mal- 
leable iron  frame,  to  wbicb 
seat  is  attached  by  our 
special  extra  heavy  brass 
hanger,  which  operates  the 
flushing  tank. 

This  combination  has 
been  adopted  on  the  Bos- 
ton &  Maine  and  Maine 
Central  Railroad  Systems, 
for  use  in  stations,  shops, 
etc. 

We  are  manufacturers 
and  wholesale  dealers  in 
Plumbing,  Steam  and  Gas 
Supplies ;  we  make  a  spec- 
ialty of  Railroad  and 
Steamship  work. 

Write  for  descriptive 
circular  of  the  E.  &  M- 
closet  combination  and  for 
our  general  catalogues. 


F.  W.  Webb  Mfg.  Co. 

BOSTON,  MASS. 
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RUBEROID 

Tiade  Mark  Reg.  U.  S.  Pit.  Office 

ROOFI 

Has  a  record  of  18  years  of  highest  efficiency. 
A  Superior  Covering /er 

Cars,  Cabs,  Shops,  Round  Houses 

OUTLASTS  METAL 

Not  affected  by  changes  of  temperature  or  unusual  conditions 

Spark  Proof  Cinder  Proof 

Oas  Proof  Weather  Proof 


FLEXITE 

Tradu  Hark,  Reg.  U.  5.  Pat.  Office 

METAL    PRESERVATIVE 

PAINTS 

For  all  Structural  Iron  Work,  Steel  Cars,  Hridges,  Etc. 

Protect  againsl  Weather,  Dampness,  Salt  Air,  Water  and 

Corrosive  Gases.     Will  not  meit,  blister  or  peel.     Form 

an  absolutely  moisture-proof  coat. 


The  Standard  Paint  Company 

100  Winiam  Strciet,  New  York 


"^ 
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MEMBERS  OF  THE  AMERICAN  RAILWAY  BRIDGE  AND 
BUILDING  ASSOCIATION  AND  OTHERS 
inieresied  in  Protective  Coalings  for  Steel  and  Iron  Work  appreciate 
the  excellent  qualities  of        ::  :: 

Dixon's  Silica- Graphite  Paint 

as  a  Metal  Preservative,    ^  Manufactured  for  over  forty-five  yeara— 

the  first  graphite  paint  made  and  has  always  ranked  first  in  wearing 

qualities  and  good  appearance  after  yeare  ot  service. 


FALL  RIVER  VIADUCT 


The  above  illustration  shows  section  of 


the  Fall  River  Viaduct  of  the  Nt 
R  R.    This  structure  was  painted 
GraI'HETe    pAiNT  in  September,  Ifl05. 
over  tour  years'  service  shows  the  paii 
malting   repainting   unnecessary,     Thosi 

severe  conditions  to  which  steel  work  i  .    .   ..  _    _^..   .  . 

especially    appreciate    this    reference     of    one    of    the    big    roads. 
COPIES  OF  COLORS  AND  SPF,C[F1CAT10NS   AND   ILLUSTRATIONS  nt 
NOTABLE  STKUCTUKES  PAINTED  WITH  DIXON'S  SILICA-GRAHHlfE 
PAINT  SENT  UPON  REQUEST 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY 


Dfk,  New  Haven  &  Hanlord 
wo  coats  of  Dixon's  Silica- 
A  recent  inspection  after 
It  to  be  in  good  cotidition, 
:  who  are  familiar  with  the 
r  tracks  is  subjected  will 
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rire"£llis  Patent  Bumping  Posts 


NOTED  iFOR  SIMPLICITY, 

STRENGTH  AND  LASTING 

QUALITIES 

NEAT  IN  APPEARANCE 
OCCUPV  LITTLE  SPACE 


IIGHEST 

VARD  AT 

THE 

VORLD  S 
FAIR 


SHIPP 
PLET] 

rect: 

EREC 


WRITE  FOR 
CIRCULARS 
AND  PRICES 


Mechanical  Mfg:.  Co.,  Chicas:o,  111. 
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DID  YOD  GET  SAMPLES 

BOOKLETS  and  FULL  INFORMATION 
AT  THE  CONVENTION 


CONCERNING 


REX  FLINTKOTE  RoonNG 


ZOLIUM 


AND 


PATENTED 
TILE 


ROOFING 


You  probably  know  all  about 

Rex  Flintkote —  there  are  few 
railroads  that  don't  use  it — but  Zolium 
is  a  new  and  very  interesting  proposi- 
tion, a  sheet  roofing  having  all  the 
architectural  beauty  of  the  finest  red 
slate  tiles,  fire  resisting,  very  durable, 
yet  no  more  expensive  than  shingles. 


Just  the  Thing  for  Stations 


Let  Us  Send  Complete  Catalogue 


J.A.&W.Bird&Co 

34  INDIA  STREET 

BOSTON,  MASS. 


316 


ADVERTISEM  ENTS 


^  A  U  T  O  MAT  I  C 
Q  WATER  COLUHN 

WITH    NON-FRBBZABLE    DROP   SPOUT 


II  Spout  has  vertical  adjustment  of  60  inches  to  reach  tenders  of  all 
heights  without  waste.  Three  feet  lateral  adjustment  makes  accur- 
ate spotting  unnecessary. 

Mfg.  by      Afflericao  Yalye  and  Meter  Compaoy     Cincimiati,  0. 

Write    for    Cataloffue 
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The  Missouri  Valley  Bridge  &  Iron  Co. 

LEAVENWORTH.  KANSAS 
Engineers  and  Builders  of  Bridges 

Concrete  or  Masonry  Piers 
PNEUMATIC    OR    OPEN    FOUNDATIONS  * 
Steel  Spans,  Viaducts,  Buildings,  Etc. 

The  Patterson  -  Sargent  Company  /. 

CLEVELAND,  OHIO 

dueaco^  IIL  New  York 

Invite  correspondence  relative  to  their 

"Nobrac     Paints" 

For  Iron  and  Steel  Construction 

They  are  a  perfect  preventive  of  corrosion,  the  best  preservative  known 
and  are  more  economical  than  Mineral  Paint. 

Sampkc  and  fall  infbrmatioii  famblMil  wImii  d— ired 

GEO.  McQUESTEN  CO. 

SOUTHERN  PINE,  OAK  LUMBER  and  TIMBER 

HACKMATACK  KNEES 


0«^  Ywd  and  Mil  „  ir-iu    e. . 

170  Berdw  Street 

EMt  Bmioh.  Mu«.  BOSTON,  MASS. 

BRIDGE.  STATION  and  TANK 


PAINTS 


For  over  thirty  years  we  have  made  a  specialty  of  the  above  paints, 
and  have  furnished  more  bridge  paints  to  the  railroads  than  all  other 
makes  combined. 

ErtaUblMd  1876 

NATIONAL  PAINT  WORKS.  1 00  William  St.  New  York 

CHICAGO  WiLUAMSPORT  WASHINGTON 
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U.  S.  WIND  ENGINE 
&  PUMP  CO. 

22    WATER    STREET 
BATAVIA  ..   ILLINOIS 


Engineers  and  Contractors  for  Railway 
Water  Service 


Railroad  Watar  Column  a 
Tanko  wIMi  Heavy  Hoops 

Tank  Fixtures  and  Valwos 

Sleel  and  Wood  Tank  Struotures 

Pumpfng  Machinery  vl  All  Kinds 

Semaphorea  and  Switoh  Stands 


ADVERTISEMEKTS 
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American 

ridge 
Company 
of  New  Yoric 


Engineers    and 
Contractors  for 


STRUCTURAL  STEEL  WURK 


OF  ALL  DESCRIP- 
TIONS 


ANNUAL  CAPACITY 
750,000  Tons 

ConlrBotlni  OllloM  In  24  CHtoa  In  Ih*  United  Stale* 

aCNCRAL  OFFICES 

HUDSON  TERMINAL,  30  CHURCH  ST. 

NEW  YORK 


Paroid  Roofing 


Practically  every  railroad  syatem  in  this  country  and  Canada  uses  PAROID. 

The  engineering:  Departments  know— 


The  Purchasing  Departments  know— 

that  it's  always  economy  in  the  end  to  use|,PAR01D. 
Ask  for  proofs  of  PAROID'S  superiority  and  at  the  same  time  we'll 
send  samples  of  our  patented  square  rustproof  caps  and  a  PAROID 
door  mat  to  test  the  durability  of  PARUII). 

F.   W.   BIRD  &  SON,  Maker,    . 

eilablfilicd  1BI7 

Mills  at  But  Walpole,  Masa.,  Hamilton.  Ont. 

omcta  mt  Emtt  WIpeU,  Mats.,     New  Vork,      Chkago,      Wuhlnstoa.      PBrtlaari,  On.. 
HanHitan,  Ont.,    WlmUpes,  Man.,     54.  Johni.  N.  B. 
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SAVE 

TROUBLE  and  EXPENSE 

By  Using 

SMOKE  JACKS 

ADJUSTABLE 

CHIMNEYS 

VENTILATORS 


DICKINSON 


Addte— 


PAUL  DICKINSON,  Inc. 

Security  BIdg.  CHICAGO 


BATES  &  ROGERS 

CONSTRUCTION    CO. 


CIVIL  ENGINEERS  and  CONTRACTORS 

Specialties : 

FOUNDATIONS 

CONCRETE  and  STONE 

MASONRY  FOR 

RAILROADS 


Ellsworth  Bldg,  355  Dearborn  St.  Chicago,  111. 
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METAL  TANKS 


OUR  metal  tanks  can  b« 
cleaned  d  sediment  with- 
out mtemiptiiig  service.  Q  Will 
outlast  a  number  d  wood  tanks 
at  le»  expense  (or  maintenance. 
q  Never  leak. 

Chicago  Bridge  &  Iron  Works 

105th  and  Throop,  Chicago,  III. 


"Superior  Graphite  Paint" 

IS  NOT  AN  EXPERIMENT 

q  It    has   been    a   standard  for   painting   structural   steel, 

bridges,  etc.  for  over  twenty  years. 
q  It  has  remained  on  exposed  metal  as  long  as  fifteen  years 

without  the  necessity  to  repaint. 
q  It  is  made  in  colors. 

q  It  will  spread  over  an  exceptionally  large  surface. 
q  It  will  last  years  longer  than  cheap  paint. 
q  You  should  have  a  copy  of  our  booklet  "The  Best  Way 
to  Prevent  Rust." 

DETROIT  GRAPHITE  CO. 

Paint  Makers 
DETROIT    .-.     MICH. 


Atlanta      Suttic 
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U.  S.  G.  Co.'i 

MEXICAN 

fiRAPHITE 

PAINT 


THE^RUSTDEVDLS 

AND  rati   BEi^ 


/(V 


cial  process    to 

a  n        im  palpably  -^r' 

line  powder.  We  mine  our  Graphite  i  i  o;ir  own  Mexican  mines. 

Unalfected    by    gases,    steam,    smoke,    water,    heat,    cold    or    any 
chemical  or  climatic  condition.     Covers  more  surface,  lasts  longer  and 

GIVES   BETTER  PROTECTION 
to   steel   construction,   bridges,  all   metal   surfaces   and   wood,   at   less 
cost  than  any  other  paint, 

Recomniendeil  by  enalneers  Bnil  Inrse  AmerlpBn  and  torelBn  umts. 
Ask  for  nualyxia  iind  bookLct  P.  1. 

THE    UNITED    STATES    QRAPHITE    COMPANY 
Saolnaw,  Mich.,  U.  S.  A. 


MEDUSA  BRAND 

SANDUSKY  PORTLAND  CEMENT 


■:  Bntnitt.OUt:      Stihb*,  IiAuk       Dha^  IE; 


Oivr  100.000  Barrels  of  Usovi 
Wrtt*B(  lor  pMaphlet  "Haw  ti 


ESTABLISHED  1900       PHOENIX  PORTLAND  CEMENT 


of     PlBI 


Brooklyn. 

WM.  G.  HARTRANFT  CEMENT  CO. 


^0,000   bbls.    used   pxcluslvply   in    Pier 
(iroBChes  Pennsylvania  Railroad  Bridge 
9  over  the  Susquehanna  River. 


City    and 
and   Ap- 


■  Afn 


Wwb:  Nasmtfc.  Pa.    Keal  Etftte  Tnut  Biig.     PHIUDELPHU,  Pa. 


ADVERTISEMENTS 


Our  bucket  hoist  type  of  Coaling  Station  is  strictly  a  one 
man  station,  design  being  easily  adapted  lo  practically  every  con- 
dition required. 

Steel  gravity  feeder  accurately  measures  the  coal  and  insures 
a  full   load  for  each   trip  of  the  bucket,  without  the  coal  being 

Bucket  discharges  its  contents  into  storage  bin  by  tipping,  and 
requires  no  doors,  aprons  or  latches  to  get  out  of^  repair.  Self 
balancing  apron  and  steel  undercut  gate  for  coaling  the  engine 
makes  this  operation  easy. 

Fireman    or    station    tender    having    complete    control    at    all 
times  of  the  flow  of  coal  and  possibility  of  spilling  coal  is  orac- 
tically   eliminated.     Stations 
ing    operator    practically    his 
dumping  coal. 

Will  mail  catalog,  estim; 
on  receipt  of  specifications, 
ing  your  requirements. 

WILLIAMS.    WHITE    &    COMPANY 

MOLINE,  ILL.  U.S.A. 
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CONCRETE  has   become   an   absolute 
necessity  for  all  kinds  of  constructions  in 
connection   with   railroad   work. 
The  chief  element  in  concrete  is  the  cement. 
Therefore  to  insure  successful  concrete  con- 
struction the  very  best  quality  of  cement  must 

ATLAS 

PORTLAND 

CEMENT 

is  the  best  because  of  its  purity,  uniformity,  strength 

and  color.     The  U.  S.  Government  has  put  its  stamp 

of  approval   on   Atlas  Portland   Cement   by  ordering 

4,500,000  barrels  for  use  in  building  the  Panama  Canal. 

Send  for  These  Books: 

CONCRETE    IN    RAILROAD    CONSTRUCTION 

A    text-book    for    railway    engineers,    containing    detailed 

descriptions,   drawings    and    many    photographs    of    railway 

constructions  in  which  concrete  is  used.    This  book  will  be 

sent  free  only  to  railroad  officials  and  railroad  engineers. 

Price  to  others,  $1.00. 

CONCRETE    IN    HIGHWAY  CONSTRUCTION 

A  text-book  for  highway  engineers,  and  supervisors.     It 

contains     complete     descriptions,     drawings     and     photographs 

of  every  phase  of  highway  construction  in  which  concrete 

plays  a  part.     It  is  the  most  valuable  book  ever  published 

on    this    subject.      Sent    free    only    to    highway    officials   and 

highway  engineers.     Price  to  others,  $1.00. 

Oilier  Books: 

Concrete  Houses  and  Cottages, 

Vol.     1— Large     Houses.     $1.00 
Vol.    2— Small    Houses,    $1.00 
Concrete  Conntry  Residences,  . 

(Out  of  print),  $2.00 
Concrete  Cottages  (sent  free).  ' 

Concrete  Construction  about  the  Home 
and  on  the  Farm  (sent  free). 

Reinforced  Concrete  in  Factory  Con- 
struction,  Delivery  charge,  $0.10.  ^__  ,,.  .    .  n__H 
Concrete  Garages  (sent  free).  n™  Ju.t  ..  (Khhi 

If  romr  D*aUr  ubdoI  nppir  rou  with  Atlu.  wnl*  ts 

THE  ATUS  rORTLAND  CEHEMT  CO.      Dtpt-  42,  30  Bnwd  Si. ,  Ncir  Toik 

l^MwBlaiap'tijtnroaoatceaBUkyiaihtwiM.    Otr  50.000  burdi pa  <hr. 
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Universal 
is  Uniform 

Uniform  in  soundness- 
Uniform  in  strength- 
Uniform  in  fineness- 
Uniform  in  color- 
Uniform  in  specific 

gravity- 
Uniform  in  setting 

qualities— 
Uniformity  means  su- 
periority. 


Use  Universal — it  produces 
uniformly  excellent  results. 

Universal 

Portland  Cement  Co. 

Chicago        ^—       Pittsburg 
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"TOCKOLITH" 

(Patented) 

"R.  1.  W."  DAMP  RESISTING  PAINT 

No.  49 

"  Tockolith,"  a  cement  paint,  applied  to  the  surface  of  steel  which 
is  exposed  to  the  elements,  will  encase  the  metal  in  a  hard  cement 
coating  and  will  prevent  rusting. 

"  R.  I.  W.'*  Damp  Resisting  Paint  No.  49,  used  on  bridges,  via- 
ducts, etc.,  over  "  Tockolith,"  furnishes  a  perfect  protection  against 
the  action  of  locomotive  gases',  acid  and  other  fumes. 


"TOXEMENT" 

(Patented) 

A  water-proofing  compound  in  powdered  form,  which  when  mixed 
to  the  extent  of  2%  of  the  cement  used,  will  water-proof  any  con- 
crete construction  in  thirty  days,  up  to  fifty  pounds  pressure. 

It  contains  no  wax  or  fatty  substances  which  temporarily  float  to 
the  top  and  give  an  imitation  water-proof  for  a  short  time,  but  pro- 
duces a  distinct  chemical  reaction  between  the  cement  and  itself 
which  physically  fills  up  all  the  pores. 


"CEMENT  FILLER" 
"CEMENT  FLOOR  PAINT" 

(Patented) 

A  treatment  for  cement  floors  which  will  make  them  water,  oil 
and  ereasc  proof,  and  will  also  prevent  the  cement  from  dusting. 


Write  us  for  information  and  pamphl^s  on  these  materials. 


TOCH  BROTHERS 

EitobUied  1848 

MAKERS  OF  RAILWAY  PAINTS,  ENAMELS  AND  VARNISHES 

320  Fifth  Avenue.  New  York 

Woib:  Loot  lalud  City 
ert'  E»rh>ngB  Chunber  ol  Commeice  Building 

PUImMpIm.  Pa.  Oikaco.  lU. 
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GHIGA60  PNEUMATIC  TOOL  COMPANY 


Chicago 


New  YcNrk 


For  a  great  many  years  have  manufactured 
with  the  most  jealous  care  the  following 
well  known  standards  in  the  pneumatic  tool 
and   air  compressor  line: 


Boyer"a»i"KeDer 


HAMMERS 


"Franklin" 

AIR  COMPRESSORS 


litde  Giant 

DROJLS 


Does  your  equipment  measure  up  to  the  above? 

WRITE  FOR  PRICES  AND  PARTICULARS 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Branchet  Everywlicre  New  York 


GEO.  P.  NICHOLS  &  BRO. 


Railroad  Machinery 


TRANSFER  TABLES  -  TURNTABLE  TRACTORS  -  DRAWBRID6E 

MACHINERY-SPECIAL  MACHINERY 

1090  Old  Colony  Bldg.,  CHICAGO 


COLUMBIAN   MAIL  CRANE  CO.     Manufacturers  of 

THE  COLUMBIAN  STEEL  MAIL  CRANE 

which  is  the  best  in  the  world.  In  use  on  180  railroads  in  the  United 
States,  Canada  and  Cuba.  We  also  manufacture  Steel  Cattle  Guards. 
Mall  Catchers  and  Metal  Railroad  Crossing  Signs. 

We  wish  to  call  your  special  attention  to  our  Steel  Cattle  Quard. 
which  is  absolutely  the  best  and  strongest  gruard  in  the  world,  at  a 
reasonable  cost. 

Over  one-seventh  of  all  the  Mail  Cranes  in  use  on  the  American 
Continent  are  of  our  manufacture.  Write  for  catalogue  and  prices. 

Columbian  Mail  Crane  Co.         ColumbuSy  0.,  U.  S.  A. 

ESTABLISHED  1893 
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Buda  Motor  Cars 

Y^  HE  efficiency  of  Buda  Gasoline  Motor  Cars   has 

1      been  demonstrated  to  surpass  that  of  any  other 

make  produced.    The  steel  underframing  of  our 

section  motor  cars  not  only  adds  to  the  length  of  serv- 
ce  but  to  the  strength.    There  are  many  reasons  why 

a  Buda  car  is  particularly  fitted  for  use  in  the  Bridge 

Department.    If  yoii  contemplate  ordering  a  motor  car 

be  sure  to  investigate  ours. 

We  make  several  styles  including  motor  velocipedes 

Our  catalogue  free  any  time. 

JACKS 

Our   ball-bearing   bridge  jacks   are   of  the   highest 
grade    it    is    possible    to    produce.      Capacities    up    to 
75  tons.     We  use  only  the  best  material  and  each 
jack  is  tested  before  being  shipped  and  carries  test 
tag  as  certificate.    If  you  are  not  already  using  our 
jacks,  get   acquainted   with    them.     Our  jack   cata- 
logue shows  all  styles,  with  sizes,  capacities,  etc. 

THE  BUDA  COMPANY 

NKW  VOUK                                ChiOaflO                               „.  LOUII 
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WOODEN  BRIDGES  and 

SHINGLE  ROOFS  MADE 

FIREPROOF 

Clapp's  Fire  Proof 

Shingle  Roof  Paint 

not  only  prevents  fires  from  ENGINE  SPARKS  but  adds  50  per 
cent  to  the  life  of  the  Roofs.     Q  The  best  of  railroad  references  will 

be  furnished  on  application. 

The  Clapp  Fire  Resisting  Paint  Company 

BRIDGEPORT.  CONNECTICUT 


AVENARIUS 

CARBOLINEUM 

Registered 

"PRESERVES    WOOD^ 

Applied  by  Brush  or  Open  Tank  Method 

On  the  market  since  1675 
Cffpl 

WRFTE   FOR   LIST   OF   OUR  PUBUCATIONS 

Catbolineum  Wood  Preserving  Co. 

515  Prairie  Street,  Milwaukee,    Wis. 

182    FRANKLIN    ST..    NEW    YORK,    N.Y. 
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INDUSTRIAL  WORKS    b  a  yci  t  y 


lulratJ  WncUv  Cranet  Kk  Drirm  Tnufer  T«bk» 

LocomotiTe  Cnnet  fm-  Yard  aid  Coatins  Serncc 

Freisbt  Statwn  Pillar  aitd  Transfer  Cnnei 


Mail  Cranes 


Q  Seems  to  be  a  small  item,  but  most  of  them  are  a 
continual  source   of   annoyance,  and   a   good   deal   of 

EXPENSE 

*ra.  Barker  Crane 

And  You  will  Avoid  Both 

besides  saving  $5.00  on  each  crane  over  what  it  costs 

to  build  wooden  ones.     That  is  why  we  are  selUng  73 

per  cent  of  all  new  cranes  used. 

ORDERS  FILLED  PROMPTLY 

BARKER    MAIL    CRANE    CO. 

CLINTON    ....    IOWA 
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Wire  Rope 


Transite  Asbestos  Wood 
Smoke  Jacks 

PRACTICALLY  INDESTRUCTIBLE.  Made 
of  that  fire-proof,  acid-proof,  gas-prool.  rusl- 
prool,   rot-proof   mineral  —ASBESTOS. 
Never      need     painting. 

Do  not  collect  condensa- 
tion or  expand  and  contract. 
Liglit  in  weight.  Made  for 
aH  purposes. 

Write  foT  BKllro«4  Snoplr 
Oktaloffn*  Bo.  9Bl 

H.  W.  JOHNS-MANVILLE  CO. 


ADVERTISEMENTS 


333 


Notes  on  Track 

By  W.  M.  CAMP,  M.  AM.  SOC.  C.  E. 
Editor  Railway  and  Engineering  Review 

An  Exhaustive  Treatment   of  Track  Construction  and 
Maintenance  from  tiie  Standpoint  of  Practice 


mmrim96,  Bdltion,  1233  Tmgm  and  637  ZUnstrationa 


In  12  Cfmpters  as  follows: 

I.  Track  Foundation.  V.  Curves. 

II.  Track  Materials.       VI.  Switching  Arrangements 

III.  Track  Laying.  and   Appliances. 

IV.  Ballasting.  VII.  Track  Maintenance. 

VIII.  Double  Tracking. 


IX.  Track  Tools. 

X.  Work  Trains. 

XI.  Misccllai'cous. 

XII.  Organization. 


The  book  covers  in  much  detail  and  with  numerous  illustra- 
tions many  subjects  identified  with  the  Bridge  and  Building 
Department  of  a  railroad,  such  as  culverts,  highway  crossings, 
turn-table  and  drawbridge  joints,  tool  houses,  section  houses, 
boarding  trains,  wrecking  outfits  and  wrecking  work,  fence, 
cattle-guards,  bridge  floors,  bridge  end  construction,  snow  fence, 
snow  sheds,  bumping  posts,  sign  boards,  repairs  at  washouts, 
track  elevation  and  depression,  track  tanks,  ash  pits,  railway 
gates,  and  track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track 
work,  and  particularly  to  modern  labor-saving  machinery  in 
track  service.  The  book  covers  broadly  a  large  variety  of  al- 
lied subjects  closely  connected  with  roadbed  and  track  con- 
struction, and  maintenance  of  the  same,  such  as  yard  layouts 
and  switching  movement,  interlocking  switches  and  signals,  au- 
tomatic electric  block  signals  and  track  circuits,  principles  of 
rail  design,  handling  ballast  and  filling  material,  steam  shovel 
work,  fighting  snow,  tie  preservation,  metal  and  concrete  ties, 
tree  planting  for  tie  cultivation,  capacity  of  single  track,  etc. 


Mr.  B.  a.  Woethincton,  First  Vice-President  and  Gen- 
eral Manager  of  the  Wabash  Pittsburg  Terminal  Railway  says:  "  /  have  one 
of  the  first  copies  of  this  book  that  were  printed,  obtained  while  I  was  super- 
intendent of  the  Coast  Division  of  the  Southern  Pacific  Co.,  and  I  have  never 
made  a  trip  over  the  road  since  that  time  when  it  was  not  at  my  clhou*.  It  is 
nnqutstionably  the  best  book  on  track  that  has  ever  been  printed.  The  infor- 
mation is  extremely  complete  and  accurate  in  all  its  detail.  I  do  not  know  of 
any  work  printed  that  I  think  more  of  than  I  do  of  Camp's  '  Notes  on  Track.' 


Write  for  Illustrated  Circular  Qivlns:  Full  List  of  Contents 


W.  M.  CAMP,  Publisher 

Auburn  Park,  Chicago,  III. 


ADVEHTISEBTENTS 


SARCO 

No.  6     WATERPROOFING 


em  Truk   Rlcya 


'  I  'HE  most  effective  waterproofing  accomplished  has  been  wrih 
*  SARCO  No.  6  WATERPROOFING.  It  U  a  material 
made  (or  water-proofing  purposes.  We  sometimes  c^a  valuable 
suggestions  for  this  work,  including  best  methods  to  use,  how  to 
keep  down  costs,  etc.  Our  engineering  defmrtmeat  will  prepare 
plans,  and  estimates  of  costs,  in  (act  render  you  every  assistance. 

Writs  lo-dar 


STANDARD  ASPHALT  &  RUBBER  CO. 

205  La  Salle  Street 
Chicago 
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BOWSER 

OIL  STORAGE  SYSTEMS 

Gnnplete  with  Tanks  and  Long  Distance  Self-Measuring  Pumps 
made  specially  to  meet  every  individual  requirement 


SIGNAL  TOWER  OUTFITS 
AUTOMATIC  REGISTERING  MEASURES 

In  sizes  from  K  to  6  inches 
Descriptive  Catalog  on  request, 

S.  F.  BOWSER  &  CO.,  Inc. 

FORT  WAYNE,  IND. 


Protection  Brand 


THE 


ROOFING 


Without  an  exposed  Nail-Hole 


Won't  leak  at  the  joints.     Send  for  sample  showing  our 

Lap.     (Pat.  Nov.  18,  1902) 

NEEDS  NO  PAINTING. 
Won't  Rust,  Rot  or  Corrode 

ASPHALT  READY  ROOFING  CO. 

136  WATER  ST.,  NEW  YORK 
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P  Daatrlfi  TurntaM*  Tractor  (Patented)  P 

O  0 

R  R 

T  T 

A  A 
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Turntable  Tractors 

Locomotive  Drop  Pit  Jacks 

WriU- for  Catalog  No.  lo  {Just  issued) 

Weir  &  Craig  iMfg.  Co. 

ESTABLISHED      I  «6« 

2420  Wairace  St.,  Chicago,  III.,  U.  S. 
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Patterson  Blocks 

ARE  THE  BEST 

ALL  SHEAVES  BUSHED.  ALL  HOOKS  MADE 
FROM  STAYBOLT  IRON  AND  FLATTENED. 
Writo  for  No.  2  Catalog. 

W.  W.  PATTERSON  CO. 

54  WATER  STREET  PITTSBURG,  PA. 


ENGINEERING  NEWS 

POUNDED  1874 

The  Leading  Engineering  Paper  of  the  Worid 

For  Eoffineers.  Architects,  Draftsmen,  Railway  Officials,  Contractors  and  Manufacturers. 
Amply  illustrated  with  Photographs  and  Drawings.    The  Principal  Medium 

for  Classified  Advertising 

Published  Weelciy  $5.00  a  Year 

Sample  Copy  Sent  Free  to  Any  Address 
220    BROADWAY  NEW    YORK    CITY 


ECONOMICS  OF  RAILWAY  OPERATION.    By  M.  L.  Byers. 
Buckram;  6x9  ins.;  672  pages;  many  Illustrations, 
Diagrams  and  Forms  showing  standard  and  most  recent 
practice,  Net, $5.00 

FIELD  PRACTICE  OF  RAILWAY  LOCATION,  Second  Edi- 
tion Revised  1909.    By  Willard  Beahan. 
Cloth ;  6  X  9  ins. ;  260  pages ;  43  Illustrations  and  7  Fold- 
ing Plates,  Net,  $3.00 

RAILWAY  TRACK  AND  TRACK  WORK.  By  E.  E.  R.  Trat- 
man. 
Qoth ;  6  X  9  ins. ;  520  pages ;  232  Illustrations ;  44  Tables 
and  an  Appendix  of  Statistics  of  Standard  Track  Con- 
struction on  American  Railways.     Third  Edition,  Re- 
vised and  Enlarged,  Net, $3.50 

DESIGN  OF  TYPICAL  RAILWAY  BRIDGES.     By  W.  C. 
Thomson. 
Cloth ;  6  X  9  ins. ;  178+vii  pages ;  21  Diagrams  and  De- 
tail Drawings  (including  5  Folding  Plates),  Net, $2.00 

TABLES  OF  LOGARITHMS  AND  SQUARES.    By  Constan- 
tine  Smoley. 
Flex.  Morocco ;  5  x  7  ins. ;  472-f  x  pages ;  Fifth  Edition, 
Enlarged,   Net, $3.50 

Fil  Jwnipliit  drcdars  W  aUrc  m*  say  other  Ttdnical  BmIi  seat  m  r«««Mt. 

engineering  News  Book  Dep'tment  newTork 
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ESTABLISHED    1868 


PublulMd 

Ererr 

Saturday 


Rftg,  REVIEW 


RicUj 


WILLARD  A.  SniTH 
President  and  Manai^er 


W.  M.  CAMP 

E^tar 


Subscription  Price,  $4.00  per  year 


Address-  1305  MANHATTAN  BUILDING,  CHICAGO 


A  CMt«fidatMa  W  tbt 

RaOroad  Gazette  and  The  Railway  Age 

The  leading  railway  journal  and  the  only 
paper  that  completely  covers  all  branches 
of  railway  activity.  It  pays  to  read  it  It 
costs  $5.00  a  year.     Sample  free. 

Railway  Age  Gazette  advertisements  are 
business  getters  and  money  makers.  They 
reach  the  men  that  buy.       ::       ::      ::      :: 

RATES    ON    APPLICATION 


NEW  YORK 

83  Fulton  Street 


CHICAGO 

Plymouth  Bldg. 


L. 


The  Leading  Civil  Engineering  Journal  of  America 

The   ENGINEERING    RECORD   has  been   for  years  the 
recognized  authority  on  structural  engineering. 

It  devotes  especial  attention  to  the  DESIGN  and  CONSTRUCTION 
OF  BRIDGES  and  BUILDINGS. 

It  also  keeps   its  readers  in  touch  with  the  best  modern  praaice  in  all 
branches  of  civil  engineering. 

PdblisM  Wcddr.    |3.M  ■  jfr—Ltm  tkaa  $  c«ab  per  iiMw.    Scad  far  Frm  liauli  C«igr> 

ENGINEERING  RECORD,  239  W.  39th  St.,  NEW  YORK 
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Superintendent  Bridges  and  Buildings 

Engineer  Maintenance  of  Way 

Roadmaster  or  Foreman 

70U  should  read 

Roadmaster  and  Foreman 

Published  Monthly— $1.00  a  year 

A  live  up-to-date  periodical  devoted  to  the  interests  of  the 
Civil  Engineering  Department  of  a  railroad — with  special  atten- 
tion to  track  equipment  and  maintenance.  It  has  been  the 
acknowledged  authority  in  this  field  for  the  past  twenty  years. 
It  should  be  in  the  hands  of  every  man  connected  with  this 
department. 

Elngineering-Contracting 

Published  Weekly— $2.00  a  Year 

Covers  the  field  of  Engineering  Construction  from  the  stand- 
point of  methods  and  cost.  The  only  weekly  Civil  Engineering 
periodical  published  west  of  New  York  City.  Weekly  railway 
section  devoted  to  the  methods  and  costs  of  constructing  rail- 
ways—comprising road-bed  and  track  construction,  contractors' 
plant  and  organization,  surveying  methods,  and  permanent  way 
structures.  Contains  40  pages  of  text  each  week  with  16  pages 
devoted  to  a  current  review  of  contract  work  in  all  sections  of 
the  country.  

\Jseful  Books  Net 

Railroad  Location  Surveys  and  Estimates.    Lavis,    $3.00 

Trackman's  Helper.     Kindelan,    1.60 

Practical    Switchwork.     Lovell,    1.00 

Mathematics  of  Paper  Location  of  a  Railroad.    Fish, 25 

Maintenance  of   way  Standards  on  American   Railroads.    Smith,    ....  1.50 

Railway  Curves  for  Practical  Trackmen.     Smith,    1.00 

Standard  Turnouts  on  American  Railroads.    Smith,    1.00 

Handbook  of  Cost  Data.    Gillette,    5.00 

Rock  Excavation,  Methods  and  Cost.    Gillette,   3.00 

Concrete    Construction,    Methods   and    Cost.     Gillette   and    Hill,    5.00 

Cost  Keeping  and  Management  Engineering.    Gillette  and  Dana 3.50 

Concrete  Bridges  and  Culverts.     Tyrrell,    3.00 

Graphic    Statics — Text    Book.     Malcolm,    3.00 

Reinforced    Concrete.     McCulIough,    1.50 

In  Preparation — Ready  Soon 

Diagrams  for  Designing  Reinforced  Concrete  Structures.    Dodge, 

Pocketbook    for   Civil    Engineers.     Frye,    5.00 

Engineering  Contractors'    Handbook.     McCulIough,    

Send  for  Table  of  Contents  or  Sample  Pages  of  Books 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  St.  13-21  Park  Row 

CHICAGO  NEW  YORK 
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Are  YOU  Interested 


in  the  most   economical  method  of  removing  Rust  and 
Paint  from  Structural  Iron  and  Steel  Work?     If  so,  get  a 

=^    catalogue  of  = 

The    Buckeye    Sand    Blast 

AND  PAINT  SPRAYERS 

SPECIALLY    DESIGNED    for 
the  SPRAYING  of  OIL  PAINTS 

WE    ALSO     BUILD 

^Vater   Softening 

AND    PURIFYING    PLANTS 

Our  Filters  are  Self  Cleansing. 

No   Dfrty  Excelsior 

Treatment 


If  troubled   with   bad   water   send    sapmples  of   same    to 

WALTER  MACLEOD  &  CO. 

CINCINNATI,  OHIO 


The  Railway  Record 

IS  A 

WEEKLY    NATIONAL    NEWSPAPER    devoted    to   the    publicatioG    of 

GENERAL  RAILWAY  NEWS 

P 

It  is  the    only  paper  of  its  kind  in  the  United  Statei 

$2.00  per  Tear 

The  Railway  Record  Co.,  Western  Union  Bldg.,  Chicago 


WIDC    CI    A  CC  IN  ROUNDHOUSES, 
VVIIVE^    \il.J\JJ     SHOPS  imd  STATU 


SHOPS  and  STATIONS 


The  constant  necessity  for  the  practice  of  the  strictest  economy  il 
railroad  operations  requires  the  careful  consideration  of  materials  t«0( 
dercd  FOR  THE  REDUCTION  OP  BREAK  AND  FIRE  HAZARDS 

SOLID-WIRE-GLASS  made  by  The  Continuous  Process  has  provel 

decidedly  remunerative  to  the  Corporations  employins  it,  and  eliir 
dangers  and  damages  common  to  plain  glass  and  old  process  (sandwichfl 
wire  glass,  and  materially  rednres  the  cost  of  tlie  consequential  dam4 
ages  that  follow. 


SOLID  WIRE  GLASS 

maJebythe 
Continuous  Process 
properly  installed,  standi 
up  under  all  reasonable 
conditions  and  materially 
reduces  the  charge*  of 
maintenance  and  increases 
what  is  allowed  by  the 
Fire  Underwriters  for  the 
reduction  of  fire  hazards. 


Wire  Glass  Tests 


X  inch  Wii«  Clasa  weight  ■pp(oum*tely 
3.72  Ibi.  per  Kjusre  fool. 


Tote  Made  by 
A.W.  KuTZ.   Eagk 
Nuiaiwl  VentiUliiv  ^-^^' 
NEW  YORK         "    ' 


Kind— J.'  in.  Wire  O 

Area  of  Glass  used 

12b.x20in. 

Unsuppwted  Surfi-. 
(between  Bars)  19iB 

Figures  represenl  brea 

ing  load  in  pounds, 

weigjit  concentrated 

centrally   bet  suppoA 


We  believe  that  the  more  you  know  about  all  makes  of  Wire  Glass, 
;  more  positive  will  be  your  demand  for 

SOLID-WIRE-GLASS  made  by  the  Continuous  Process. 

We    are   prepared    to   give  your  requirements   our  immediate    and 

rlicular  attention. 


Pennsylvania  Wire  Glass  Co. 


PENNSYLVANIA  BUXL, 
PHILADELPHIA,  PA. 


100  Broadway,  New  York  CHy 


PROCEEDINGS  OF  THE 


Twentieth  Annual  G)nvention 


OF  THE 


AMERICAN    RAILWAY 

Bridge  and  Building  Association 

Soooflnof  to  uM 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 
BRIDGES  AND  BUILDINGS 


HELD  AT 


DENVER,  COLORADO 

OCTOBER  18-20,  1910 


RAILWAY 
BRIOCE 

BUILDING 

ASSN. 

OfificUIBMic* 


BRETHREN  PUBLISHING  HOUSE 

ELGIN,  ILLINOIS 

1911 


TABLE  OF  CONTENTS 


Opening    Exercises,    10 

Members   Present,  13 

President's    Address,    15 

Report  of  Executive  Committee,  16 

Report  of   Secretary,   17 

Report   of   Treasurer,    18 

Report  of  Membership  Committee,   18 

Report  of  Committee  on  Memoirs,  20 

Report  of  Relief  Committee,  29 

Report  of  Nominating  Committee,  38 

Report  of  Auditing  Committee,  39 

Report  of  Obituary  Committee,  39 

Report  of  Committee  on  Subjects,  .- 40 

Report  of  Committee  on  Resolutions,  45 

I  ndex  to   Advertisements,    198 

SUBJECTS    FOR    REPORT    AND    DISCUSSION. 

1.  Protection  to  Embankments,  47 

2.  Cast  Iron  Pipe  Culverts,   66 

3.  Concrete  in  Railroad  Construction  (No.  Report). 

4.  Buildings  and  Platforms  for  Small  Towns,  90 

5.  Dimensions  of  Openings  for  Waterways  (No  Report). 

6.  Superelevation  on  Bridges,    99 

7.  Numbering  Bridges   (Letter  Report) ,   108 

S.  Wire  Glass,   110 

9.  Hoops  for  Water  Tanks,  120 

10.  Fireproof  Oil  Houses,   139 

SPECIAL  PAPERS. 

Regularity  and  Safety,  by  H.  Rettinghouse,  30 

Some  Benefits  of  Association,  by  W.  M.  Camp, 35 


OFFICERS  FOR   1911 


H.  Rettinghouse,  President 

Chicago  &  Northwestern  Ry.,  Boone,  Iowa. 

F.  E.  ScHALL,  First  Vice-President 

Lehigh  Valley  R.  R.,  South  Bethlehem,  Pa. 

A.  E.  KiLLAM, Second  Vice-Presidbnt 

Intercolonial  Ry.  of  Canada,  Moncton,  N.  B. 

J.  N.  Penwell,  Third  Vice-President 

Lake  Erie  &  Western  Ry.,  Tipton,  Ind. 

T.  L.  D.  Hadwen, Fourth  Vice-President 

Chicago,  Milwaukee  &  St.  Paul  Ry.,  Chicago. 

C.  A,  LicHTY,  Secretary 

Chicago  &  Northwestern  Ry.,  Chicago. 

J.  P.  Canty, Treasurer 

Boston  &  Maine  R.  R.,  Fitchburg,  Mass. 

EXECUTIVE    MEMBERS. 

T.  J.  FuLLEM,  Chicago,  DL 

Illinois    Central    R.    R. 

G.  Aldrich,  Boston,  Mass. 

New  York,  New  Haven  &  Hartford  R.  R. 

P.  SwENsoN,   Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 

G.  W.  Rear,  San  Francisco,  CaL 

Southern  Pacific  Co. 

W.  O.  Eggleston,  Huntington,  Ind. 

Erie  R.  R. 

W.  F.  Steffens,  Boston,  Mass. 

Boston  &  Albany  R,  R. 

4 


PAST  PRESIDENTS. 

0.  J.  XmAvis,   Bow,  Washington 

♦H.  M.  Haul.    Olncy,  lU. 

Ohio  &  Mississippi  Railway. 

♦J.  "E,   "Wai-lace,    Springfield,  111. 

Wabash  Railroad. 

Geo.  V^,  Ani>r£WS, Mt  Royal  Station,  Baltimore,  Md. 

Baltimore  &  Ohio  Railroad. 

W.  A-  McGoNAGLE,  Duluth,  Minn. 

Duluth,  Missabe  &  Northern  Railway. 

James  Stamnabd, Kansas  City,  Mo. 

♦AV ALTER  G.  Bebc, New  York  City,  N.  Y. 

Lehigh  Valley  Railroad. 

J.  H.  Cummin,  Bay  Shore,  N.  Y. 

Aaik>n   S.   Markley,  Danville,  111. 

Chicago  &  Eastern  Illinois  Railroad. 

'Walter  A.  Rogers, 355  Dearborn  St.,  Chicago,  IlL 

AVnxxAM   S.  Danes,  Peru,  Ind. 

Wabash  Railroad. 

B.  F.  Pickering,  Salem,  Mass. 

Boston  &  Maine  Railroad. 

Arthur  Montzheimer,  Joliet,  111. 

Elgin,  Joliet  &  Eastern  Railway. 

C-  A.  LiCHTY,  Chicago,  111. 

Chicago  &  North  Western  Railway. 

J.    B.    Sheldon,   Providence,  R.  I. 

New  York,  New  Haven  &  Hartford  Railroad. 

J,  H.  Markley,  Peoria,  111. 

Toledo,  Peoria  &  Western  Railway. 

R.  H-  Reid,  Qeveland,  Ohio 

Lake  Shore  &  Michigan  Southern  Railway. 

J.   P.  Canty,   Fitchburg,  Mass. 

Boston  &  Maine  Railroad. 

/.   S.   Lemond,   Charlotte,  N.  C. 

Southern  Ry. 


6 


COMMITTEES  FOR  1911 

SUBJECTS. 

1.  Fireproofing  Frame  and  Pile  Trestles. 

Lee  Jutton,  C.  &  N.  W.  Ry.,  Chicago,  Chairman. 

W.  H.  Moore,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

R.  J.  Arey,  A.  T.  &  S.  F.  Ry.,  Los  Angeles,  Cal, 

J.  C.  Nelson,  S.  A.  L.  Ry.,  Portsmouth,  Va. 

2.  Derricks  and  Other  Appliances  for  Handling   Material   in 
Supply  Yards. 

J.  N.  Penwell,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 
A.  S.  Markley.  C.  &  E.  L  R.  R.,  Danville,  111. 
A.  Yappen,  C.  M.  &  St.  P.  Ry.,  Chicago. 
A.  J.  Colwell,  C.  &  N.  W.  Ry.,  Norfolk,  Neb. 

D.  B.  Taylor,  B.  &  O.  R.  R.,  Garrett.  Ind. 

3.  Best  Method  of  Numbering  Bridges. 

I.  F.  Stern,  C.  &  N.  W.  Ry.,  Chicago. 

E.  B.  Ashby,  L.  V.  R.  R.,  New  York  City. 
W.  H.  Wilkinson,  Erie  R.  R.,  Elmira,  N.  Y. 
C.  N.  Monsarrat,  C.  P.  Ry.,  Montreal,  Que. 

Wm.  Graham,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 
R.  H.  Reid,  L.  S.  &  M.  S.  Ry.,  Cleveland,  O. 

I.  Arrangement  of  Depot  and  Platforms  for  Small  Towns,  as 
to  Convenience  and  Appearance. 

C.  H.  Fake.  M.  R.  &  B.  T.  R.  R.,  Bonne  Terre,  Mo. 
N.  H.  La  Fountain,  C.  M.  &  St.  P.  Ry.,  Chicago. 
H.  M.  Jack,  I.  &  G.  N.  R.  R.,  Palestine,  Tex. 
O.  H.  Andrews,  St.  J.  &  G.  I.  Ry.,  St  Joseph,  Mo. 
B    F.  Beckman,  Ft.  S.  &  W.  R.  R.,  Ft  Smith,  Ark. 
R   J.  Bruce,  Mo.  Pac.  Ry.,  St  Louis,  Mo. 

5.  Sash, — Size  and  Kind  of  Glass  for  Roundhouses  and  Shops. 

A.  A.  Wolf,  C.  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 
H.   Bender.   C  &  N.  W.  Ry.,   Eagle  Grove,  la. 
H.  A.  Horning,  M.  C.  R.  R.,  Jackson,  Mich. 

C.  J.  Scribncr,  Mo.  Pac  Ry.,  St.  Louis,  Mo. 
J.  H.  Markley,  T.  P.  &  W.  Ry.,  Peoria,  111. 

D.  C.   21ook,  Pa.  Lines,  Ft.  Wayne,  Ind. 


6.  Best  and  Most  Economical  Pumping  Engines. 

C  E.  Thomas,  I.  C.  R.  R.,  Chicago. 
J.  Duprcc,  C  T.  H.  &  S.  E.  Ry.,  Crete,  III. 
G.  H.  Jennings,  E,  J.  &  E.  Ry.,  Joliet,  III. 
R.  A,  Luker,  G.  C.  &  S.  F.  Ry.,  Silsbee,  Tex. 
J.  B.  White.  C.  &  N.  W.  Ry.,  Boone.  la. 


7.  Records  of  Bridges,  Buildings  and  Other  Structures  from 
time  of  Construction ;  Original  Cost,  and  Maintenance. 

W.  F.  SteflFens,  B.  &  A.  R.  R.,  Boston. 

K.  Peabody,  N.  Y.  C  &  H.  R.  R.  R.,  New  York  City. 

G.   W.  Andrews,  B.  &  O.  R.  R..  Baltimore,  Md. 

A.  B.  Hubbard,  B.  &  M.  R.  R..  Boston. 

J.  S.  Browne,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence.  R.  l. 

F.  C.  Rand,  B.  &  M.  R.  R.,  Boston. 


8.  Concrete  Tank  Construction. 

F.  E.  Weise,  C.  M.  &  St.  P.  Ry.,  Chicago. 

G.  H.  Soles,  P.  &  L.  E  Ry.,  Pittsburg,  Pa. 

C.  W.  Richey,  P.  R.  R.,  Pittsburg,  Pa. 
W.  H.  Vance,  L.  &  A.  Ry.,  Stamps,  Ark. 

D.  G.  Musser,  Penn.  Lines.  Wellsville.  O. 


9.  Brick  Veneer  for  Station  Buildings. 

M.  R  Gumphrey,  C.  R.  I.  &  P.  Ry.,  Eldon,  Mo. 
J.  D.  Moen,  C.  &  N.  W.  Ry.,  Boone,  la. 
W.  Bcahan,  L.  S.  &  M.  S.  Ry.,  Qeveland,  O. 
R.  O.  Elliott,  L.  &  N.  R.  R.,  Columbia,  Tenn. 
W.  A.  Conkling,  U.  P.  R.  R.,  Omaha,  Neb. 


10.  Roofs,  and  Roof  Coverings. 

T.  J.  FuIIem,  I.  C.  R.  R.,  Chicago. 

G.  W.  Andrews,  B.  &  O.  R.  R.,  Baltimore,  Md. 

C.  W,  Richey.  P.  R.  R.,  E.  Liberty,  Pa. 

E.  N.  Layfield,  B.  &  O.  C.  T.  R.  R.,  Chicago. 

J.  P.  Snow,  B.  &  M.  R.  R.,  Boston. 

C.  A.  Marcy,  C.  &  N.  W.  Ry.,  Chicago. 

J.  H.  Nuelle,  N.  Y.  O.  &  W.  R.  R.,  Norwich,  N.  Y. 

H.  H.  Kinzie,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton,  Mass. 

H.  H.  Eggleston,  C  &  A.  R.  R.,  Bloomington,  111. 

O.  F.  Barnes,  Erie  R.  R^  Susquehanna,  Pa. 


11.  Embankment  Protection. 

E.  L.  Loftin,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

P.  W.  Cahill,  S.  A.  L.  Ry.,  Fcmandina,  Fla. 

C  H.  Eggers,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 

J,  M.  Mann,  F.  W.  &  D.  C.  Ry.,  Ft  Worth,  Tex. 

W.  G.  Massenburg,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 

C.  F.  Green,  Sou.  Pac.  Co.,  Sacramento,  Ca!. 

C.  S.  Thompson,  D.  &  R.  G.  R.  R.,  Denver,  Col. 


NOMINATIONS. 

R.  H.  Reid,  L.  S.  &  M.  S.  Ry.,  Qeveland,  O. 
J.  F.  Parker,  A.  T.  &  S.  F.  Ry.,  San  Bernardino,  CaL 
S.  F.  Patterson,  B.  &  M.  R.  R.,  Concord,  N.  H. 
A.  Montzheimer,  E.  J.  &  E.  Ry.,  Joliet,  III. 
J.  H.  Markley,  T.  P.  &  W.  Ry.,  Peoria,  III. 


PUBLICATIONS. 

T.  L.  D.  Hadwen,  C.  M.  &  St.  P.  Ry.,  Chicago. 
A.  Montzheimer,  E.  J.  &  E.  Ry.,  Joliet,  111. 
A.  R.  Shedd,  C.  &  N.  W.  Ry.,  Chicago. 


RELIEF. 
A.  Montzheimer,  E.  J.  &  E.  Ry.,  Joliet,  111. 

MEMBERSHIP. 

A.  H.  King,  O.  S.  L.  Ry.,  Salt  Lake  City. 
J.  A.  Killian,  Sou.  Ry.,  Charlotte,  N.  C. 
G.  W.  Rear,  Sou.  Pac.  Co.,  San  Francisco,  Cal. 
C.  J.  Scribner,  Mo.  Pac  Ry.,  St.  Louis. 

OBITUARY. 
J.  N.  Penwell,  L.  K  &  W.  Ry.,  Tipton,  Ind. 

ARRANGEMENTS. 

A.  O.  Cunningham,  Wabash  R.  R.,  St.  Louis. 
J.  S.  Berry,  S.  L.  S.  W.  Ry.,  St  Louis. 


Proceedings  of  the  Twentieth  Annual  Convention 

OF  THE 

American  Railway 
Bridge  and  Building  Association 

HELD  IN  THE  ALBANY  HOTEL 

Denver,  Colorado,  Oct.  1 8,  1 9  and  20,  1 9 1 0 


MORNING  SESSION. 

Tuesday,  October  18,  1910. 

The  twentieth  annual  convention  of  the  association  was 
called  to  order  at  the  Albany  Hotel,  Denver,  at  10 :  15  A.  M., 
by  President  J.  S.  Lemond. 

Prayer  was  offered  by  Mr.  J.  N.  Penwell. 

President. — Owing  to  the  inability  of  the  mayor  of  this  city 
to  attend  our  opening  session  this  morning  he  is  represented  by 
Mr.  A.  J.  Spengel,  who  will  extend  to  the  association  the  wel- 
come of  the  City  of  Denver. 

Mr.  Spengel. — Mr.  President,  Ladies  and  Gentlemen  of  the 
American  Railway  Bridge  and  Building  Association:  On  behalf 
of  the  mayor  and  the  city  administration,  whom  I  have  the  honor 
to  represent,  and  the  entire  people  of  our  city  and  state,  it 
affords  me  great  pleasure  to  welcome  you  to  this  "  mile-high  " 
city,  and  to  our  Colorado  air.  I  find  myself  compelled  to  apolo- 
gize this  morning  for  our  sun.  We  pride  ourselves  on  our  ever 
shining  sun,  and  she  seldom  fails  us.  However,  the  sun  was  out 
this  morning  if  you  were  out  early  enough  to  see  it,  and  the 
only  thing  that  could  have  caused  it  to  retire  was  the  beauty  and 
intelligence  that  confronted  it  this  morning  when  this  conven- 
tion assembled. 

You  are  railroad  men  and  women,  and  as  such  I  want  per- 
sonally to  give  you  welcome.  To  a  certain  extent,  I  am  also  in 
that  business  and  perhaps  more  than  ever  can  feel  and  ap- 
preciate the  work  of  an  able  and  intelligent,  and  conscientious 
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railroad  man  and  employee.  I  do  not  know  that  there  is  a 
single  branch  of  the  railroad  work  which  requires  so  much  in- 
telligence as  does  the  work  of  the  man  at  the  top  and  the  man 
under  him,  who  have  the  important  work,  perhaps  the  most 
important  work,  under  his  hands,  the  bridges.  We  can  build 
beautiful  roads  in  our  country,  we  can  lay  out  the  most  mag- 
nificent parks,  with  the  utmost  care,  but  we  all  meet  with  an 
obstruction  when  we  come  to  a  chasm  that  cannot  be  crossed 
unless  you  gentlemen  come  to  the  rescue,  and  you  are  doing  it. 
The  progress  that  has  been  made  in  your  branch  is  wonderful, 
and  the  bridges  that  are  being  constructed,  to  a  layman,  some- 
times look  impossible. 

In  talking  about  railroads,  if  you  will  pardon  the  digression, 
I  would  like  to  tell  a  story  I  heard  the  other  day  which  appealed 
to  me  as  very  applicable  to  the  railroads,  so  much  so  that  T 
am  going  to  give  it,  as  I  believe  you  people  can  thoroughly  ap- 
preciate it. 

Tim  Sullivan  started  in  on  the  section,  and  wielded  the  pick 
and  the  shovel,  and  so  well  did  he  do  it  that  he  soon  became 
the  section  foreman.  From  there  it  was  but  a  step  to  roadmaster, 
and  so  on  up  till  he  became  superintendent  of  the  line.  Of 
course  it  took  years  to  accomplish  that,  but  hard  work  and  close 
attention  to  business  brought  its  reward,  step  by  step.  The 
family  that  he  raised  tried  to  keep  up  with  his  promotions,  and 
when  he  became  superintendent,  they  tried  to  forget  that  Tim 
was  ever  on  the  section.  That  subject  was  forgotten  and  ta- 
booed. In  due  course  of  time  Tim  went  the  way  of  all  of  us, 
home  to  his  Father,  and  on  the  morning  of  the  funeral  the  wife, 
resting  on  the  arm  of  the  eldest  daughter,  went  into  the  room 
where  Tim  lay,  to  take  a  last  look  at  the  remains.  She  viewed 
the  various  floral  tributes  from  the  diflFerent  section  gangs  and 
diflFerent  officers,  and  said  to  the  daughter,  as  she  looked  at  one 
particular  piece,  "  Biddy,  what  is  that?"  and  she  replied  that  it 
was  the  dov6  of  peace.  Looking  at  another  she  made  the  same 
query,  and  Biddy  replied  that  it  was  a  pillow,  and  the  inscrip- 
tion read  "  Rest  in  Peace."  Glancing  about  the  room  she  saw 
in  the  window  a  beautiful  anchor,  and  instantly  exclaimed, 
"Biddy!  Biddy!  w^ho  the  Divvle  sint  the  pick?"  (Applause). 

Ladies  and  Gentlemen,  you  have  come  to  the  playground  of 
America,  and  we  want  you  to  appreciate  it  to  the  full.  We  know 
you  have  come  on  business,  but  you  know  that  "  all  work  and 


OPENING     EXERCISES  11 

no  play  makes  Jack  a  dull  boy,"  and  I  take  it  that  you  have  not 
come  for  all  work,  but  some  play,  as  I  see  that  a  considerable 
number  of  the  wives  are  present. 

I  do  not  bring  the  keys  of  the  city  with  me,  for  we  have  no 
keys  in  the  West.  The  latch  string  hangs  ever  on  the  outside ; 
pull  it  freely.  You  will  find  a  welcome  behind  every  door,  and 
if  any  of  you  gentlemen  find  that  the  altitude  affects  you,  with 
your  heavy  work,  and  night  sessions,  the  mayor  was  particular 
to  inform  me  that  he  has  vehicles  at  the  city  hall  that  will  answer 
every  call  (Applause). 

And  now,  may  you  be  successful  in  all  your  undertakings. 
May  your  work  be  of  benefit  to  each  and  every  one  of  you,  and 
it  will  be  of  benefit  to  the  country  and  to  mankind,  because  an 
aggregation  sudi  as  this  cannot  help  but  be  of  benefit  to  the 
railroads  with  whom  you  are  employed;  and  when  it  becomes 
a  benefit  to  them  it  will  become  a  benefit  to  all  people.  I  bid 
you  Godspeed  in  your  work.  We  are  glad  to  have  you  with  us, 
and  we  hope  to  make  such  an  impression  that  you  will  want  to 
come  again.    I  thank  you.    (Applause). 

President. — Mr.  M.  F.  Cahill  will  respond  to  the  address  of 
welcome. 

Mr.  Cahill. — Mr.  President,  Mr.  Speaker,  Ladies  and  Gentle- 
men :  It  gives  me  pleasure  to  be  appointed  the  spokesman  of  the 
association  to  accept  the  welcome  of  tlhis  gentlemen  from  Denver, 
but  I  want  to  take  issue  with  him  right  here.  He  says  they  have 
no  keys  in  Denver.  We  met  last  year  in  Jacksonville.  There 
we  had  one  key,  and  that  was  to  the  police  station.  The  mayor 
locked  up  all  the  policemen  and  then  gave  us  the  key.  Now  the 
first  thing  I  saw  when  I  went  out  the  door  this  morning  was 
two  policemen  standing  there  watching.     (Applause). 

Again  he  states  they  are  short  of  sunshine.  We  from  the 
South  make  sunshine.  We  bring  it  with  us ;  we  have  it  all  the 
time;  we  bring  it  in  our  hearts,  in  our  manner  and  in  our  work. 

Again  I  must  take  issue  with  him  when  he  says  we  are  the 
'bridge  builders  of  the  United  States.  What  a  measly  little  place 
that  is!  We  are  not  the  bridge  builders  of  the  United  States, 
we  are  the  bridge  builders  of  the  world.  Our  association  in- 
cludes members  from  7  foreign  countries.  We  occupy  a  unique 
position.  We  are  rarely  ever  seen,  and  seldom  heard,  except 
on  an  occasion  of  this  kind.  We  do  things  because  we  have  to ; 
you  all  know  that  (Applause). 
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Now  in  regard  to  the  ladies :  It  is  asserted  some  place  in 
the  Bible,  "  Man,  know  thyself."  Some  of  us  know  ourselves,  for 
we  have  brought  our  wives  with  us  (Applause).  Some  of  us 
were  old  bachelors  at  the  last  convention,  but  have  taken  warning 
and  are  now  married ;  some  of  us  have  lost  our  partners,  but 
have  married  again. 

We  thank  you,  Mr.  Speaker,  for  your  welcome  to  this 
beautiful  city.  This  is  not  my  first  time  here,  and  I  hope  it  will 
not  be  my  last,  and  if  these  ladies  and  gentlemen  like  sunshine, 
they  will  come  again.  We  accept  your  hospitality,  and  hope  wc 
will  go  away  sober  (Applause). 

President. — ^The  next  thing  in  order  is  an  address  by  Mr. 
J.  D.  Milliken,  General  Counsel  for  the  Denver,  Laramie  &  North- 
western R.  R. 

Mr.  Lichty. — Mr.  Milliken  has  found  it  impossible  to  be  in 
attendance,  but  has  sent  a  letter  which  reads  as  follows : 

I  am  disappointed  that  at  almost  the  last  moment  I  am  called  from 
the  city  on  business  of  great  importance,  which  deprives  me  of  the  pleasnre 
of  meeting  with  you  and  filling  my  place  on  the  program  as  best  I  coold, 
pursuant  to  your  kind  invitation.  The  loss,  however,  is  largely  mine^  for 
I  expected  to  be  greatly  edified  as  well  as  entertained  by  the  able  dis- 
cussions which  I  know  will  be  had  at  your  convention.  There  is  no  class 
of  scientific  men  for  whom  I  have  a  higher  regard  than  the  men  who 
operate  in  the  field  of  mechanical  and  mathematical  science.  Your  re- 
sponsibilities are  very  great,  and  the  field  for  the  exercise  of  your  versatile 
talents  is  a  broad  one. 

I  have  neither  a  scientific  or  practical  knowledge  of  bridge  building. 
In  fact  I  know  but  little  of  the  subject.  I  have  heard  the  society  ladies 
of  my  acquaintance  talk  much  about  "  bridge^"  but  it  is  an  enigma  to  me. 
I  have  oft-times  stood  at  the  "  Bridge  of  Sighs,"  but  fearing  that  it  was 
not  the  kind  of  bridge  that  would  carry  me  safely  over,"  I  have  never 
ventured  to  cross.  I  have  also  read  in  the  Koran  of  the  bridge  uniting 
this  perplexing,  but  glorious,  old  world  with  the  Great  Beyond;  and  also 
as  a  citizen  of  Denver,  have  heard  of  the  Fourteenth  Street  Viaduct,  which 
I  judge,  from  the  newspaper  discussion  in  the  past,  is  one  of  the  most 
important  bridges  of  history.  However,  this  is  largely  the  extent  of  my 
knowledge  of  the  important  subject  which  you  have  convened  to  discuss 
I  know  that  your  meeting  will  be  one  of  great  profit  and  pleasure,  and 
I  can  only  hope  that  your  sojourn  in  our  beautiful  city  will  be  a  pleasant 
one,  and  I  heartily  join  in  the  cordial  welcome  whidi  our  distinguished 
citizen,  Mr.  A,  J.  Spengel,  who  is  a  business  associate  of  mine,  accords  you. 

Respectfully, 

(Signed)  John  D.  Miluken. 

President. — Next  in  order  is  roll  call,  which  is  handled  by  a 
system  of  registration.  Each  member  is  requested  to  fill  out 
a  card  provided  for  that  purpose  whidh  may  be  found  on  the 
table  near  the  entrance.  The  registration  showed  the  following 
members  present: 
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Members  Present. 


Aagaard,  p.,  Supvr.  B.  &  B.,  I.  C  R.  R.,  Chicago. 

Alwuch,  G.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Readville,  Mass. 

AsHBY,  E.  B.,  Chief  Engr.,  L  V.  R.  R.,  New  York  City 

Ballenger,  D.  a.,  Roadmaster,  Sou.  Ry.,  Greenville,  S.  C. 

Beard,  A.  H.,  For.  Carp.,  P.  &  R.  Ry.,  Reading,  Pa.  *• 

Bender,  H.,  For.  B.  &  6.,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 

Bibb,  J.  M.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 

Br,vtten,  T.  W.,  Supvr.  B.  &  B.,  S.  P.  Co.,  Oakland,  Cal. 

Briggs,  B.  a.,  Supt  Streets,  Colorado  Springs,  Colo. 

Brown,  Alf^,  Supt  B.  &  B.,  St  L.  R.  M.  &  P.  R.  R.  Ry.,  Raton,  N.  M. 

Browne,  J.  6.,  Gen.  For.  B.  &  B.,  K.  C.  C.  &  S.  Ry.,  Clinton,  Mo. 

Cahill^  M.  F.,  Mast  Carp.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Cardwell,  W.  M.,  Mast  Carp.,  Wash.  Term.  Co.,  Washington,  D.  C. 

Clark,  W.  M.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Pittsburg,  Pa. 

CosTOLO^  J.  A.,  Supt  Floating  Equip.,  Mo.  Pac  Ry.,  St  Louis,  Mo. 

Crane,  Henry,  Janesville,  Wis. 

DuFREE,  Jas.,  For.  W.  S.,  Sou.  Ind.  Ry.,  Crete,  111. 

Eggleston,  W.  O.,  Br.  Inspr.,  Erie  R.  R.,  Huntington,  Ind 

FowLKES^  J.  It,  Koadmaster,  Sou.  Ry.,  Columbia,  S.  C. 

Eraser,  Alex,  Supt  B.  &  B.,  Sou.  Pac.  Ry.,  Bakersfield,  Cal. 

Gehr,  B.  F.,  Mast  Carp.,  P.  C.  C.  &  St  L.  Ry.,  Richmond,  Ind. 

George,  E.  C,  Supvr.  B.  &  B.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Gratto,  J.,  Supvr.  B.  &  B.,  Sou.  Pac  Co.,  Los  Angeles,  Cal. 

Griffith,  F.  M^  Supvr.  B.  &  B.,  C.  &  O.  Ry.,  Covington,  Ky. 

Hausgen,  W.,  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  Sedalia,  Mo. 

HoFECKER,  P.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Auburn,  N.  Y. 

Hunciker,  Jno.,  Gen.  For.,  C.  &  N.  W.  Ry.,  Chicago. 

Irwin,  J.  W.,  Contractor,  Chadron,  Neb. 

James,  Harry,  Gen.  For.,  C.  &  S.  Ry.,  Denver,  Colo. 

Jewell,  J.  O.,  Supt  B.  &  B.,  Sou.  Ind.  Ry.,  Terre  Haute,  Ind. 

JuTTON,  Lee,  GenL  Inspr.  of  Brs.,  C.  &  N.  W.  Ry.,  Chicago. 

Kelly,  C.  W.,  F.  M.  &  Co.,  Chicago. 

KiLLAM,  A.  E.,  Inspr.  B.  &  B.,  I.  C.  R.,  Moncton,  N.  B, 

KnxiAN,  J.  A.,  Asst  Engr.,  Sou.  Ry.,  Charlotte,  N.  C. 

King,  A.  H.,  Supt.  B.  &  B.,  O.  S.  L.  Ry.,  Salt  Lake  City. 

King,  C.  F.,  R.  M.  &  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Shoshoni,  Wyo. 

KiNziE,  H.  H.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton,  Mass. 

Large,  H.  M.,  Mast  Carp.,  G.  R.  &  I.  Ry.,  Ft.  Wayne,  Ind. 

Leake,  T.  S.,  Genl.  Contr.,  Chicago. 

Lemond,  J.  S.,  Engr.  M.  of  W^  Sou.  Ry.,  Charlotte,  N.  C. 

LiCHTY,  C.  A.,  Genl.  Inspr.,  C.  &  N.  W.  Ry,,  Chicago. 

LoPTiN,  E.  L.,  Supvr.  B.  &  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

Manthey,  G.  a.,  Asst  Supt  B.  &  B^  Soo  Line,  Minneapolis,  Minn. 

Markley,  J.  H.,  Mast.  B.  &  B.,  T.  P.  &  W.  Ry.,  Peoria,  111. 

McKee,  D.  L.,  Gen.  For.  B.  &  B.,  P.  &  L.  E.  Ry.,  McKee's  Rocks,  Pa. 

McKeel,  W.  S.,  Mast  Carp.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 

McLean,  Neil,  Mast  Carp.,  Erie  R.  R.,  Huntington,  Ind. 

McNab,  a.,  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Holland,  Mich. 

Meyers,  W.  F.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Bdle  Plainc,  la. 

Miller,  A.  F.,  Mast.  Carp.,  Pa.  Lines  West,  Chicago. 

Mills,  R.  P.,  Supvr.  Bldgs.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City 

MoEN,  J.  D..  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Boone,  la. 

MooRE,  W.  H.,  Engr.  Brs.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Morgan,  J.  W.,  Supvr.  B.  &  B.,  Sou.  Ry.,  Columbia,  S.  C. 

Morrill,  H.  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 

MussER,  D.  G.,  Pa.  Lines  West,  Wellsville,  Ohio. 

MusTAiN,  B.  J.,  Sup.  W.  S.,  E.  P.  &  S.  W.  Ry.,  Eichel,  N.  M. 

Nelson,  O.  T.,  Roadmaster,  A.  &  W.  P.  Ry.,  Montgomery,  Ala. 

Noon,  W.  M.,  Supt  B.  &  B.,  D.  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

Nuellb,  J.  H.,  Asst  Engr.,  N.  Y.  O.  &  W.  Ry.,  Norwich,  N.  Y. 
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Parker,  J.  F.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  San  Bernardino,  Cal. 

Parks,  Jas.,   Supvr.  B.  &  B.,  U.   P.  R.  R.,  Denver,  Colo. 

Patterson,  S.  F.,  Gen.  For.  B.  &  B.,  B.  &  M.  R.  R^  Concord,  N.  H. 

Penwell,  J.  N.,  Supvr.  B.  &  B.,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 

Perry,  W.  W.,  Mast.  Carp.,  P.  &  R.  Ry.,  Williamsport,  Pa, 

Powell,  C.  E.,  Supvr.  B,  &  B.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 

Powell,  W.  T.,  Supt.  B.  &  B.,  C.  &  S.  Ry.,  Denver,  Colo. 

Rear,  Geo.  W.,  Gen.  Br.  Inspr.,  Sou.  Pac.  Co.,  San  Francisco,  Cal. 

Rettinghouse,  H.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Rice,  A.  P.,  Roadmaster,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 

ScHALL,  F.  E.,  Br.  Engr.,     L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Sharpe,  D.  W.,  Supvr  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Shedd,  a.  R.,  Asst.  Genl.  Bridge  Inspector,  C.  &  N.  W.  Ry.,  Chicago. 

Shope,  D.  a..  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Fresno,  Cal. 

Smith,  L.  D.,  Struct.  Engr.,  Sou.  Pac.  Co.,  San  Francisco,  Cal. 

Spencer,  Wm.,  Gen.  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Chadron,  Nebr. 

Stannard,  Jas.,  Contractor,  Kansas  City,  Mo. 

Staten,  J.  M.,  Gen.  Inspr.  Brs.,  C.  &  O.  Ry.,  Richmond,  Va. 

Storck,  E.  G.,  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia. 

Sweeney,  Wm.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Green  Bay,  Wis. 

Talbott,  J.  L.,  Gen.  For.,  A.  T.  &  S.  F.  Ry.,  Pueblo,  Colo. 

Taylor,  D.  B.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind. 

Taylor,  F.  A.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland,  Md. 

Thomas,  C.  E.,  Gen.  For.  W.  W.,  I.  C.  R.  R.,  Chicago. 

Vandergrift,  C.  W.,  Supvr.  B.  &  B.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va, 

Weise,  F.  E.,  Ch.  Qk.,  B.  &  B.,  C  M.  &  St.  P.  Ry.,  Chicago. 

Wells,  J.  M.,  G.  F.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Chillicothe,  111. 

Wenner,  E.  R.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Ashley,  Pa. 

Winter,  J.  L.,  Mast.  Carp.,  S.  A.  L.  Ry.,  Waldo,  FTa. 

Wise,  E.  F.,  Waterloo,  Iowa. 

Wolf,  A.  A.,  Dist.  Carp.,  C.  M.  &  St  P.  Ry.,  Milwaukee. 

Yappen,  a.,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

You>JG,  R.  C,  Ch.  Engr.,  L.  S.  &  I.  Ry.,  Marquette,  Mich. 

ZooK,  D.  C,  Mast.  Carp.,  Penn.  Lines  West,  Ft.  Wayne,  Ind. 

The  following  applicants  for  membership,  subsequently  elected, 
were  also  present: 

Beeson,  R.  W.,  For.  B.  &  B.,  C.  &  S.  Ry.,  Trinidad,  Colo. 
Burke,  D.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 
CoNKLiNG,  W.  A.,  Supvr.  B.  &  B.,  U.  P.  R.  R.,  Omaha. 
Fellows,  C.  W.,  For.  W.  S.,  C.  &  S.  Ry.,  Denver,  Colo. 
Fletcher,  Jr.,  J.  W.,  Roadmaster,  Car.  &  N.  W.  Ry.,  Chester,  S.  C. 
Green,  C.  F.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Guild  E.  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Grand  Ledge,  Mich. 
GuMPHREY,  M.  E.,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Eldon,  Mo. 
Luker,  R.  a.,  Supvr.  W.  S.,  G.  C.  &  S.  F.  Ry.,  Silsbee,  Tex. 
Mann,  J.  M.,  Gen.  For.  B.  &  B.,  Ft.  W.  &  D.  C.  Ry.,  Ft.  Worth,  Tex. 
Massenburg,  W.  G.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 
Matthews,  W.  H.,  Mast.  Carp.,  Erie  R.  R.,  Hornell.  N.  Y. 
Pauba,  a.  W.,  For.  B.  &  B.,  C.  &  S.  Ry.,  Denver,  Colo. 
RiDGWAY,  A.  O.,  Asst.  Ch.  Engr.,  D.  &  R.  G.  R.  R.,  Denver,  Colo. 
ScRiBNER,  C.  J.,  Bldg.  Inspr.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 
Taylor,  H.,  Supvr.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Alamosa,  Colo. 
Thompson,  C.  S.,  Supt.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Denver,  Colo. 
Vaughan,  Jas.,  Supvr.  B.  &  B.,  D.  &  R.  G.  R.  R..  Salida,  Colo. 
Ware,  B.  C,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Dalhart,  Tex. 
Wehlen,  Chas.,  Br.  Inspr.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 
Wicks,  Warren,  Gen.  For.,  L.  I.  R.  R.,  Amityville,  N.  Y. 
Wilson,  W.  W.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Galveston,  Tex. 
Wood.  J.  W.,  Gen.  For.  A.  T.  &  S.  F.  Ry.,  Needles,  Cal. 
Total  number  of  members  present,  117. 
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President. — ^The  next  in  order  is  the  reading  of  the  minutes 
of  the  last  meeting. 

Motion  made  to  dispense  with  the  reading. 
Motion  carried. 
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Ladies  and  Gentlemen: — The  next  thing  in  order  is  an  address  by  the 
president,  but  as  I  am  not  a  public  speaker,  or  accustomed  to  addressing 
audiences  of  this  kind,  you  must  not  expect  much. 

This  is  the  second  time  in  the  history  of  this  association  that  it  has 
been  the  pleasure  of  its  members  to  meet  in  this  beautiful  City  of  Denver, 
nestled,  as  it  is,  among  the  snow-capped  mountains  of  Colorado.  We 
have  heard  a  great  many  complimentary  remarks,  from  the  older  mem- 
bers of  this  association  who  were  fortunate  enough  to  be  present,  about 
the  beneficial  meeting  that  convened  here  thirteen  years  ago  tomorrow,  and 
we  hope  to  have  a  much  better  one  this  year.  It  has  been  stated  that 
'the  railroads  in  this  section  have  progressed  very  much  during  the  last 
decade.  The  difficult  construction  of  many  of  them,  some  of  which  we 
hope  to  see,  is  of  world-wide  notoriety.  Observation  of  these,  as  well 
as  of  those  over  which  we  have  traveled  in  coming  here  and  on  which 
we  will  return  to  our  homes,  will  be  greatly  beneficial.  But  we  expect  to 
reap  even  greater  advantages  from  mingling  with  the  members  of  this 
association  who  are  located  in  this  section  and  in  the  far  west  who  have 
not  been  with  us  in  our  meetings  that  have  been  held  in  the  cities  farther 
cast  during  the  past  ten  years.  We  hope  in  the  discussion  of  the  various 
subjects,  to  get  their  ideas,  and  as  they  are  accustomed  to  handling  difficult 
work,  we  know  we  will  be  benefited  thereby. 

I  wish  to  state  that  the  membership  of  the  association  has  increased 
very  rapidly  during  the  past  few  years.  Last  year  we  took  in  37  new 
members  and  this  year  we  have  56  applications,  which  gives  us  a  total 
membership  of  428. 

In  the  past  we  were  accustomed  to  mention  the  railroad  mileage  covered 
l>y  members  of  this  association,  but  it  has  now  become  so  broad  that  it 
is  only  necessary  to  ascertain  the  total  railroad  mileage  in  the  United 
States  and  fifty  per  cent  of  that  of  Canada,  Mexico,  Australia,  New  Zealand 
and  India  and  you  have  practically  the  mileage  covered  by  the  member- 
ship of  this  association. 

In  its  infancy,  it,  like  most  other  similar  associations,  began  with  a 
small  membership,  but  it  has  grown  until  it  is  now  like  the  backwoods- 
man's train.  He  heard  that  a  railroad  had  been  built  into  a  certain  town, 
some  forty  or  fifty  miles  from  his  home,  and  declared  he  did  not  believe 
it,  but  said  that  he  would  find  out.  So  he  called  his  two  boys  and  in- 
structed them  to  have  his  two  faithful  oxen,  "  Buck "  and  "  Ball,"  ready 
to  start  at  sunrise  the  following  morning.  Accordingly,  they  set  out  across 
the  mountains  and  valleys,  traveling  by  day  and  camping  at  night.  They 
traveled  in  this  manner  for  three  days,  and  when  they  arrived  at  their 
destination  they  learned  that  the  road  was  actually  there  and  the  train 
had  arrived  and  the  engine  had  been  put  away,  for  the  night,  but  would 
leave  early  the  next  morning.  So  they  were  up  early  and  went  to  see  it. 
When  they  reached  the  vicinity  of  the  station  the  train  was  made  up  ready 
for  the  trip.  They  viewed  it  from  quite  a  distance,  at  first,  but  finally  grew 
bolder  and  got  very  near  to  it.  The  old  gentleman  scrutinized  it  very 
carefully  and  asked  a  great  many  questions,  and  when  he  was  told  that 
it  was  to  pull  the  string  of  cars  coupled  to  it,  he  was  very  emphatic  in 
his  declaration,  that  it  would  never  do  it.  "  Why,"  said  he,  "  Buck  and 
Ball  could  not  even  move  them,  much  less  that  little  engine."  But  by  and 
by  the  time  for  departure  arrived,  and  the  engineer  climbed  aboard  and 
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gave  it  steam,  and  the  engine  began  to  throb  and  the  wheels  began  to 
turn;  slowly  at  first,  but  gradually  increasing  until  a  speed  of  twenty-five 
or  thirty  miles  an  hour  was  reached.  About  the  time  it  turned  a  curve, 
half  a  mile  away,  which  gave  a  fine  broadside  view  of  it,  he  turned  to 
those  assembled  and  remarked :  "  It  did  start  it,  but,  by  Jemminie,  they 
will  never  stop  it"  That  is  the  way  of  this  association :  it  moved  slowly  at 
first,  but  it  has  now  attained  such  a  speed  that  it  will  never  stop.  You 
hear  its  merits  extolled  in  gatherings  of  bridge  men  wherever  they  meet 
and  quite  a  number  of  libraries  have  the  proceedings  on  file  for  the  instruction 
of  the  patrons,  and  our  records  are  taken  as  authority  on  the  great  work 
of  maintaining  bridges  and  buildings.  Speaking  in  a  prophetic  way,  I  look 
forward  to  a  very  bright  future  for  the  association.  It  is  brighter  today 
than  at  any  time  in  its  history. 

Before  concluding,  I  want  to  say  a  few  words  relative  to  the  originators 
of  this  association.  Realizing  the  need  of  such  an  association  a  few  faith- 
ful, intelligent,  energetic  superintendents  of  bridges  and  buildin^^s  who  had 
the  foresight  of  the  good  to  be  realized  from  such  an  organization,  met 
in  a  little  room  at  St.  Louis  nineteen  years  ago  and  organized,  and, 
without  detracting  anjrthing  from  these  estimable  gentlemen,  I  dare  say 
they  did  not  foresee  how  well  they  were  sowing,  nor  did  they  expect  to 
reap  such  a  harvest  as  is  being  reaped.  Some  of  them  have  passed  to 
their  reward  and  it  can  be  well  said:  "Thy  good,  faithful  and  intelligent 
services  entitle  thee  to  a  peaceful  rest." 

I  fear  we  did  not  let  those  who  have  gone  know  how  much  we  ap- 
preciated them  and  their  work,  but  it  is  not  too  late  for  us  to  show  our 
appreciation  to  the  few  faithful  ones  yet  among  us.  and  I  am  going  to 
request  you  to  give  them  a  rising  vote  of  thanks.  I  thank  you  for  your 
kind  attention. 

President. — ^The  ladies  will  now  be  permitted  to  retire.   We 
will  next  "have  the  report  of  the  executive  committee. 

REPORT  OF  EXECUTIVE  COMMITTEE. 

A  session  of  the  executive  committee  was  called  by  President  Lemond 
at  the  close  of  the  Jacksonville  convention  last  year. 

The  secretary  was  instructed  to  order  a  solid  gold  badge  each  year 
hereafter  for  the  president  of  the  association,  and  he  be  allowed  to  retain  it. 

The  matter  pertaining  to  the  number  of  copies  of  the  proceedings  to  be 
published,  and  their  distribution  was  left  to  the  discretion  of  the  secretary. 

Mr.  W.  M.  Camp  was  chosen  as  editor  for  the  proceedings  to  act  in 
conjunction  with  the  secretary  and  the  publication  committee. 

It  was  voted  that  the  secretary  emeritus,  Mr.  S.  F.  Patterson,  be  allowed 
his  expenses  in  attending  future  meetings. 

It  was  decidecf  that  badges  for  members  of  families  (other  than  wives) 
be  given  out  at  the  beginning  of  conventions  upon  application  of  a  member 
who  will  be  held  responsible  for  the  return  of  such  badges  at  the  close 
of  each  convention. 

The  assistant  secretary  was  voted  $ioo  for  his  services  during  the  year 

1909- 

An  executive  committee  meeting  was  called  to  order  by  President  J. 

S.  Lemond  at  the  Auditorium  Hotel,  March  16,  1910.  The  only  matter  of 
business  brought  up  at  that  time  was  the  advisability  of  holding  the  1910 
convention  at  Fort  Worth  as  had  been  voted  at  the  Jacksonville  con- 
vention. The  vote  resulted  in  the  affirmative.  Later  in  the  year  it  was 
learned  that  the  Texas  State  fair  was  to  be  held  at  Dallas,  (30  miles  distant) 
at  the  same  time,  and  that  in  as  much  as  many  people  flocked  to  Fort 
Worth  for  hotel  accommodations  it  was  not  possible  to  make  satisfactory 
arrangements  for  taking  care  of  our  party  and  the  committee  thereupon, 
after  careful  deliberation,  decided  to  hold  the  convention  at  Denver. 
A  special  meeting  was  called  to  order  by  President  Lemond  at  the 
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Albany  Hotel,  Tuesday  morning,  Oct.  i8,  1910,  when  matters  pertaining 
to  the  entertainment  features  of  the  Denver  convention  were  brought  up 
and  discussed. 

C.   A.   LiCHTY, 

Secretary. 

President. — ^The  next  thing  in  order  is  the  reading  of  the 
report  of  the  secretary. 

SECRETARY'S  REPORT. 

The  association  is  in  a  growing  and  prosperous  condition,  having  in- 
creased in  numbers  during  the  past  ten  years  from  171  to  over  400.  Our 
membership  now  reaches  out  into  Canada,  Mexico,  Australia,  New  Zealand, 
China,  India,  Cuba,  Panama  and  the  Philippines.  Our  reports  are  being 
furnished  to  the  leading  technical  societies,  libraries  and  universities  at 
home  and  abroad. 

We  have  received  letters  of  regret  from  many  of  our  best  and  oldest 
members  who  are  unable,  for  various  reasons,  to  be  with  us  at  this  meet-, 
ing,  but  we  have  their  expressions  of  brotherly  love  urging  us  on  to  the 
good  work  which  is  before  us. 

We  miss  the  faces  of  some  of  our  most  loyal  brothers  whom  we  shall 
see  in  these  earthly  gatherings  no  more,  seven  of  whom  have  answered 
the  final  summons  during  the  past  short  year.  Their  familiar  faces  and 
words  of  cheer  will  be  missed  m  this  and  future  conventions. 

While  we  do  not  anticipate  that  we  shall  in  any  way  be  disappointed 
with  Denver  as  a  meeting  place  for  this  our  twentieth  annual  convention, 
many  will,  nevertheless,  regret  having  missed  the  opportunity  of  visiting  the 
great  commonwealth  of  Texas,  which  was  rightfully  entitled  to  the  meet- 
ing by  tiie  vote  of  the  association  at  Jacksonville  last  year,  and  which  might 
have  included  us  within  her  borders  at  this  time  had  not  the  matter  of  hotel 
accommodations  been  the  cause  of  seeking  another  location.  The  splendid 
attendance  here  proves  conclusively  that  no  error  was  made  in  the  selec- 
tion of  this  city  when  it  was  found  necessary  to  make  the  change.  Such 
changes  of  location,  so  late  in  the  season,  are,  however,  as  a  general  rule, 
not  conducive  to  the  best  interests  of  the  association,  and  should  not  be 
made  except  in  extreme  cases. 

Considerable  pressure  has  been  brought  to  bear  during  the  past  year 
relative  to  the  holding  of  the  conventions  in  cities  somewhere  near  the 
center  of  population,  and  not  to  go  to  remote  cities  two  years  in  succession, 
but  only  at  intervals  of  several  years.  This  idea  is  well  worthy  of  careful 
and  thoughtful  consideration. 

The  secretary  has  voluntarily  undertaken  the  publication  of  a  little 
pamphlet  called  the  "  Bulletin,"  two  numbers  of  which  were  issued  during 
the  past  year.  If  it  be  the  pleasure  of  the  association  he  will  be  glad  to 
enlarge  upon  its  usefulness  and  try  to  make  it  of  service  in  furnishing  news 
items,  etc.,  as  well  as  a  means  of  issuing  notices. 


FINANCIAL. 

RECEIPTS. 

Balance  on  hand  last  report $   117.14 

Fees  and  dues,    731.00 

Advertisements,    1,461.60 

Sale  of  books,    26.95 

Advanced  by  treasurer,   700.00 

$3,036.69 


^ 


18  *        treasurer's  report 


DISBURSEMENTS. 

Secretary's   convention   expenses, $25.80 

Committee    expenses,    78.15 

Stenographer,    214.00 

Printing,   •. 910.73 

Postage,    , 115.24 

Stationery  and  supplies,   21.20 

Editor,  65.00 

Badges,    5741 

Treasurer's  bond, ; 7.50 

Salaries,    , 700.00 

Side  trips,   Jacksonville  convention 388.25 

Miscellaneous   items,    17.64  $2,6oa92 

Balance  on  hand,  $  435-77 

Respectfully  submitted, 

C.   A.  LlCHTY, 

Secretary. 
President. — ^We  will  now  have  the  treasurer's  report. 

TREASURER'S  REPORT. 

RECEIPTS. 

Received  from  former  treasurer, 

Mr.  C   P.  Austin,   Nov.   19,    1909,    $i»93549 

Interest  to  Oct.  1910,   37.06  $1,97255 

DISBURSEMENTS. 

Paid  to  the  secretary,  Dec.  1 1,  1909,   Toaoo 

Balance  on  hand,  Oct.   15,    1910,    $1,272-55 

J.  P.  Canty, 

Treasurer, 

Mr.  Stannard. — I  move  that  the  reports  of  the  secretary  and 
the  treasurer  be  accepted  and  referred  to  the  auditing  committee, 
and  printed  in  the  proceedings. 

Motion  duly  seconded  and  carried. 

President. — The  next  in  order  is  the  report  of  the  member- 
ship committee. 

REPORT  OF  MEMBERSHIP  COMMITTEE. 

Salt  Lake  City,  Oct.  18,  1910. 

The  committee  sent  out  about  500  circulars  similar  in  style  to  those  of 
last  year  which  resulted  in  56  applications  having  been  received  from  various 
parts  of  the  country  the  most  of  which  are  from  the  western  portion. 

The  following  56  applicants  are  respectfully  submitted  for  membership 
in  the  association: 

Barnes,  O.  F.,  Div.  Engr.,  Erie  R.  R.,  Susquehanna,  Pa. 

Beeson,  R.  W..  Div.  For.  B.  &  B.,  C.  &  S.  Ry.,  Trinidad,  Colo. 

BiGELow.  F.  M.,  Supvr.  B.  &  B..  S.  P.  L.  A.  &  S.  L.  R.  R.,  Salt  Lake  City. 

Black,  J.  D.  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Saginaw,  Mich. 

Blackwell,  J.  H.,  Roadmaster,  Sou.  Ry.,  Charleston,  S.  C 
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BuiKE,  D.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 

CoLWELL,  A.  J.,  Gen.  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Norfolk,  Ncbr. 

CoNKUNG,  W.  A.,  Supvr.  B.  &  B.,  U.  P.  R.  R.,  Omaha. 

CoiffiiN,  W.  S.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

De  Capito,  T.  F.,  Gen.  For.  B.  &  B.,  Q.  O.  &  K.  C.  R.  R.,  Milan,  Mo. 

EcGERS,  C.  H,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 

Fellows,  C.  W.,  For.  W.  S.,  C.  &  S.  Ry.,  Denver,  Colo. 

Ferris,  B.  F.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Ajigeles. 

Fletcher,  Jr.,  J.  W.,  Roadmaster,  Car.  &  N.  W.  Ry.,  Chester,  S.  C. 

Frashi,  NEa,  Genl.  Br.  For.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

Frazier,  W.  C,  Supvr.  B.  &  B.,  S.  P.  L.  A.  &  S.  L.  Ry.,  Los  Angeles. 

GiESiNC,  Aug.,  Supt.  B.  &  B.,  C.  R.  R.  R.,  Houghton,  Mich. 

Green,  C.  F.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

Guild,  Edw.,  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Grand  Ledge,  Mich. 

GuMPHRKY,  M.  E.,  Mast.  Carp.,  C.  R.  L  &  P.  Ry.,  Eldon,  Mo. 

HoRTH,  A,  J.,  Mast  Carp.,  Erie  R.  R.,  Meadville,  Pa. 

Land,  G.  W.,  Supvr.  B.  &  B.,  St.  L.  L  M.  &  S.  Ry.,  Monroe,  La. 

LuKER,  R.  A.,  Supvr.  W.  S.,  G.  C.  &  S.  F.  Ry.,  Silsbee,  Tex. 

Mann,  J.  M..  Genl.  For.  B.  &  B.,  Ft.  W.  &  D.  C.  Ry.,  Ft.  Worth,  Tex. 

Massenburg,  W.  G.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Matthews,  W.  H.,  Mast.  Carp.,  Erie  R.  R.,  Homell,  N.  Y. 

McCaulley,  S.  W.,  For.  B.  &  B.,  C.  M.  &  St.  P.  Ry.,  Bacon,  Wis. 

Pauba,  a.  W.,  For.  B.  &  B.,  C.  &  S.  Ry.,  Denver,  Colo. 

Pmctor,  Victor,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Winslow,  Ariz. 

RiKWAY,  Arthur,  Asst.   Ch.   Engr.,   D.  &  R.   G.   R.   R.,  Denver,   Colo. 

RiNTOUL,  d;  T.,  Genl.  For.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

Robertson,  A.  A.,  Supvr.  B.  &  B.,  N.  W.  Pac.  Ry..  San  Rafael,  Cal. 

Robinson,  John,  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 

ScHENCK,  W.  S.,  Mast.  Carp.,  B.  &  O  R.  R.,  Connellsville,  Pa. 

Soubner,  C.  J.,  Bldg.  Inspr.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 

Sharpe,  T.  R,  Supvr.  B.  &  B.,  Sou.  Ry.,  Greenville,  S.  C. 

Shedd,  a.  R.,  Asst.  Genl.  Br.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 

Sheley,  Wm.,  Asst.  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Evansville,  Ind. 

SiEFER,  F.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 

Stuart,  T.  J.,  Supvr.  B.  &  B.,  W.  Pac.  Ry.,  Elko,  Nev. 

SwARTZ,  A,,  Div.  Engr.,  Erie  R.  R.,  Huntington,  Ind. 

Taylor,  H.,  Supvr.  B.  &  B.,  D.  &  R.  G.  R.  R..  Alamosa,  Colo. 

Thompson,  C.  S.,  Supt.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Denver, 

Vance,  Wm.  H  ,  Engr.  M.  of  W.,  La.  &  Ark.  Ry.,  Stamps,  Ark. 

Vaughan,  Jas..  Supvr.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Salida,  Colo. 

Vest,  W.  K,  Asst.  Engr.,  Sou.  Ry.,  Charlotte,  N.  C. 

Waits,  A.  L.,   Br.   For.,  St.  L.  I.  M.  &  S.  Ry.,  Argenta,  Ark. 

Ware,  B.  C.  Mast.  Carp.,  C  R.  I.  &  P.  Ry.,  Dalhart,  Tex. 

W.\RNE,  C.  C,  Asst.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

Wehlen,  Chas.  Br.  Inspr.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 

Wicks,  Warren,  Genl.  For.,  L.  I.  R.  R.,  Amityville,  N.  Y. 

Wiley,  J.  G.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Dunsmuir,  Cal. 

Williams,  J.  C,  Supvr.  B.  &  B.,  A.  &  W.  P.  Ry.,  Opelika,  Ala. 

Wilson,  M.  M.,  Div.  Br.  Inspr.,  Sou.  Pac.  Co.,  Los  Angeles. 

Wilson,  W.  W.,  Div.  Engr..  G.  C.  &  S.  F.  Ry.,  Galveston,  Tex. 

Wood,  J.  W.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Needles,  Cal. 

A.  H.  King,  Committee. 

Mr.  Rettinghouse. — I  move  that  the  secretary  be  instructed 
to  cast  one  ballot  for  admittance  of  new  members. 

Motion  duly  seconded  and  carried  and  ballot  cast  by  the 
secretary;  the  applicants  were  declared  elected,  and  entitled  to 
all  the  rights  and  privileges  of  the  association. 
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President. — ^The  next  in  order  is  the  appointment  of  the 
committees,  which  will  be  as  follows : 

Subjects :  J.  H.  Markley,  E.  B.  Ashby,  G.  W.  Rear,  A.  A.  Wolf,  W.  W. 
Perry. 

Resolutions:   H.  Rettinghouse,  James  Stannard,  J.  M.  Staten. 
Auditing:    L.  Jutton,  G.  Aldrtch,  J.  N.  PenwelL 
Obituary:    S.  F.  Patterson,  D.  L.  McKee,  D.  C.  Zook. 

Morning  session  adjourned  at  12  noon. 

AFTERNOON    SESSION. 

Tuesday,  Oct  18,  1910. 

Meeting  called  to  order  by  the  president  at  2 :  15  P.  M. 
President. — ^The  next  will  be  the  report  of  the  committee 
on  memoirs. 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Once  more  we  are  called  upon,  in  our  busy  lives,  to  stop  and  think  over 
the  past  year,  and  are  reminded  that  we  are  here  only  for  a  brief  time, 
and  then  are  called  to  a  permanent  home.  With  each  day  are  bom  new 
opportunities  which  fade  at  its  close.  It  therefore  behooves  us  to  improve 
each  hour;  to  fit  ourselves  not  only  for  the  activities  of  this  life,  but  for  the 
life  to  come. 

During  the  past  year,  six  of  our  members,  some  of  whom  were  among 
the  best  known  in  our  association,  have  been  taken  from  among  us,  and  are 
now  beyond  our  praise  or  censure,  in  the  hands  of  One  more  just  than  we. 

The  committee  begs  leave  to  submit  the  following  memoirs,  and  recom- 
mends that  a  copy  be  sent  to  the  families  of  the  deceased  friends,  and 
printed  in  the  proceedings  of  this  association. 

J.  N.   Penwell,   Committee. 
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MEMOIR. 

James  D,  Gilbert,  general  foreman  of  bridges,  A.  T.  &  S.  F.  Ry,,  elected 
a  tneinber  of  this  asiwciation  at  Denver,  in  1897,  died  November  4,  1909,  after 
a   vei7  brief  illness. 

Mr.  Gilbert  was  born  December  15,  1866,  at  Panora,  Iowa.  He  was 
educated  in  the  public  schools  of  his  native  village,  and  took  up  railroad  work 
as  a  section  man,  at  the  age  of  sixteen.  Soon  after  this  he  entered  the 
bridRe  and  building  department  as  an  erector,  working  with  Mr.  M.  Riney. 
ivho  is  now  a  member  of  our  association.  At  the  age  of  twen^  he  was 
placed  in  charge  of  a  pile  driver  crew,  working  for  the  M.  K.  &  T.  Ry.  and 
the    American  Bridge  Company.     In  1900  he  accepted  a  position  with  the 


Q^xlt.  Colorado  &  Santa  Fe  Ry.,  as  iron  bridge  foreman,  and  had  charge 
^£  the  iron  construction  work  on  these  lines.  In  1903,  he  was  transferred  to  the 
j^  1*,  &  S-  F.  Ry.,  and  was  general  iron  bridge  foreman  on  a  portion  of  these 
lines-  Besides  the  regular  bridge  work,  he  erected  the  steel  work  for  the 
-^|j-oad  buildings  at  Clovis,  Argentine,  La  Junta,  and  Topeka. 

^r.  Gilbert  was  married  Oct.  12,  1897,  to  Miss  Minnie  Bach,  who  sur- 
^y^s  bim.  He  was  in  failing  health  during  the  past  four  years,  but  was 
able  to  look  after  his  work,  personally  directing  and  overseeing  the  men. 
to  ^^ithi"  *  ***  ^^^  °^  '''*  death. 

He  was  a  man  of  splendid  personality,  very  capable  and  conscientious, 
^^jth  a  very  enviable  record.  It  was  said  of  him  that  he  was  exceedingly 
nopulitr   witb  his  men,  as  well  as  with  his  employers. 
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Holland  W.  Fletcher,  elecied  a  member  of  this  association,  at  Chicago, 
in  i8g6,  died  at  his  home  in  Allegheny  City,  Pa.,  April  26,  1910,  after  four 
days'  illness  of  pneumonia. 

Mr.  Fletcher  was  born  at  Whileston,  Butler  County,  Pa.,  October  14, 
1838.  He  moved  with  his  parents  to  Allegheny  City  when  about  twelve  years 
of  ^e,  and  attended  school  at  that  place  until  he  began  his  trade  as  a 
carpenter.  He  enlisted  in  Company  A,  62nd  Pa.  Volunteers,  :n  1861,  and 
served  until  he  received  an  honorable  discharge  on  account  of  sidmtss. 
Shortly  after  returning  from  the  war,  and  while  yet  a  young  man,  he  be- 
came connected  with  the  bridge  department  of  the  Pittsburg,  FL  Wayne  4 
Chicago  Ry.    He  erected  the  well  known  lattice  truss  iron  bridge,  spanning 
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the  Allegheny  river  at  Pittsburg.  Later  he  became  connected  with  the  Iron 
City  Bridge  Works,  as  superintendent  of  erection,  and  served  in  thai  ca- 
pacity 24  years.  During  his  connection  with  the  bridge  company,  he  built 
the  Smithfield  Street  bridge,  spanning  the  Monongahela  river,  at  Pittsburg; 
the  Mt.  Oliver  passenger  and  freight  incline;  the  Junction  bridge  at  33rd 
Street,  Pittsburg;  and  the  first  building  of  the  Westinghouse  Air  Brake 
Company.  In  1886  he  accepted  a  position  as  general  bridge  inspector  for 
the  Chicago  &  Northwestern  Ry.,  with  headquarters  at  Chicago,  which  l»si- 
tion  he  held  for  fifteen  years.  Since  resigning  from  that  position  he  has  lived 
a  retired  life. 

Mr.  Fletcher  was  a  member  of  Davage  Lodge  No.  374,  F.  &  A.  M.,  of 
Allegheny  City.  He  was  a  man  who  was  always  congenial,  and  it  was  a 
pleasure  to  meet  him.     He  had  a  smile  and  a  kind  word  for  all  with  whom 
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Chas.  M.  Large,  elected  a  member  of  this  association,  at  Chicago,  in 
1896,  died  April  29,  igio,  after  a  protracted  illness. 

Mr.  Large  was  bom  in  Beaver  Falls,  Pa.,  March  9,  1841.  He  began 
work  for  what  is  now  the  Pennsylvania  Railroad  Company,  in  1859,  and 
was  in  the  employ  of  that  company  continuously  until  the  close  of  his  life. 
He  began  servEce  as  a  regular  carpenter,  but  was  promoted  to  the  position 
of  foreman  of  carpenters,  which  position  he  held  until  1872,  when  he  was 
again  promoted  to  the  position  of  master  carpenter,  which  position  he  oc- 
caDied,  until  his  last  promotion  to  a  better  country.  His  life-time  service 
with  the  Pennsylvania  R.  R  was  one  of  loyalty  10  the  company,  and  honor 
to  himself.     He  had  not  only  loyally  in  his  heart,  but  a  thorough  knowl- 


tdge  of  business,  and  was  a  man  who  commanded  the  respect  of  his  men, 
Mr.  Large  was  married  May  28th,  1861,  to  Miss  Sarah  J.  Bricker,  who 
survives  him.  He  was  the  proud  father  of  six  children,  who  are  all  living: 
Frank  Large,  of  Sharon,  Pa. ;  Mrs.  Jessie  Oark  of  Mahoningtown,  Pa, ;  H. 
M.  Large,  of  Ft  Wayne,  Indiana ;  C.  M.  Large,  Jr.,  of  Pittsburg,  Pa. ;  J.  F. 
Large  and  Mrs.  Liuie  Henry,  of  Jamestown,  Pa. 

Mr,  Large  was  for  many  years,  a  member  of  Union  Lodge,  No.  259, 
F.  &  A.  M.,  of  New  Brighton,  Pa.  While  a  young  man  he  joined  the 
Methodist  Episcopal  church,  and  remained  a  true  and  faithful  member 
throughout  his  life.  The  funeral  was  conducted  from  the  Methodist  church, 
at  Jamestown,  Pa.,  on  May  is!.  Rev.  E.  W.  Robinson  officiating.  The  large 
attendance,  profusion  of  flowers,  and  tears  which  fell  freely,  told  the  story 
of  how  Mr.  Large  will  be  missed  by  all  who  knew  him.     The  city  in  which 
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he  lived,  the  railroad  company  for  whom  he  worked,  the  church  wIBi 
which  he  was  identified,  will  all  miss  Mr.  Large,  but  none  so  much  aj  his 
devoted  wife,  who  has  always  been  at  his  side  when  he  attended  the  vanous 
conventions,  ilc  has  left  this  world  of  activity  to  accept  the  rewards  of » 
pure  life. 


Charles  Carr,  one  of  the  early  and  active  members  of  this  assodition, 
died  at  ihe  home  of  his  brother,  in  Rochester,  New  York,  on  March  31, 
1910,  of  paralysis,  after  an  illness  of  many  months.  He  was  born  in  Niagaf" 
Falls,  New  York,  on  April  21,  183?,  residing  there  during  his  eatly  Kfe,  aw 


obtaining  an  education  in  that  beautiful  location  with  its  pleasing,  naW" 
surroundings. 

In  the  days  of  his  early  manhood  he  began  the  bridge  buildii^  I™'' 
working  under  an  older  brother,  acquiring  mechanical  knowledge,  *'''^^ 
in  felling  the  limber  and  building  many  of  the  important  wood-construcJM 
truss  bridges  in  that  vicinity.  Continuing  in  this  work  he  superinleniifo 
and  constructed  bridges  for  various  railroad  companies. 

In  1873  he  was  made  superintendent  of  bridges  and  buildings  of  y" 
Canada  Southern  R,  R.,  with  headquarters  at  Si.  Thomas,  Ontario,  hanoln* 
construction  and  maintenance  for  thirteen  years.  In  1886  he  was  It*"': 
ferred  to  Jackson  as  superintcndenl  of  buildings  of  the  Michigan  Centm 
R.  R..  that  company  having  acquired  Ihe  Canada  Southern.  This  position  M 
retained  regularly  until  retired  on  the  pension  list,  at  the  age  limit,  "" 
first  day  of  January,  1910. 
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Mr.  Carr  was  married  in  early  life.  His  wife,  being  an  invalid  for  many 
years,  preceded  him  in  death  by  only  a  few  months.  He  is  survived  by  a 
brother,  Henry  C  Carr,  of  Rochester,  New  York,  who  is  associated  of- 
ficially with  the  bridge  department  of  the  New  York  Central  R.  R. 

Fraternally,  he  was  a  member  of  the  F.  &  A.  M.,  having  for  years  been 
a  Knight  Templar.  He  was  also  a  member  of  the  Episcopal  church,  being 
for  a  number  of  years  one  of  the  vestrymen. 

The  funeral  services  were  held  at  Rochester,  at  his  brother's  resi- 
dence, and  interment  took  place  at  Pekin,  N.  Y. 

During  the  many  years  of  his  wife's  illness  there  was  no  trouble  too 
hard,  no  request  too  great;  and  in  his  own  affliction  no  complaint  was 
heard. 

Mr.  Carr  was  elected  to  membership  at  the  eighth  convention  held  at 
Richmond,  Va.,  in  i^. 


MEMOIR. 

Jacobus  Vander  Hoek,  elected  a  member  of  this  association  at  Boston, 
in  1906,  died  while  on  duty,  December  22,   1909. 

Mr.  Vander  Hoek  was  bom  at  Goes,  the  Netherlands,  March  19,  1862. 
He  received  his  early  education  in  the  public  schools  and  graduated  from  the 
high  school  of  his  native  town,  in  August,  1879.  In  September  of  the  same 
year  he  entered  the  Polytechnic  School,  at  Delft,  in  the  Netherlands,  and 
graduated  as  Civil  Engineer  in  July,  1883. 

During  1884,  he  was  employed  as  inspector  on  the  construction  of  a 
dyke  across  the  "Het  Slaak,"  a  shallow  tide  water  ij^  miles  wide,  and 
made  surveys  and  soundings  for  a  record  map  of  adjacent  waters,  covering 
the  area  of  six  square  miles.  In  1885  and  1886  he  was  employed  by  the 
Dutdi  government  as  assistant  engineer,  in  charge  of  a  party  resurveying  the 
prindpal  rivers  of  that  country,  and  triangulated  about  25  miles  of  river. 
In  18S6  he  was  engineer  in  charge  of  submarine  shore  protection  for  the 
"Polder  of  Schouwen,"  the  Netherlands. 

In  December,  1886,  he  left  his  native  land  for  the  United  States,  arriv- 
ing in  New  York,  December  25.  From  the  latter  part  of  1888  to  the  be- 
ginning of  1890  he  was  employed  by  the  Wheeling  Bridge  &  Terminal  Rail- 
way Company,  W.  Va.  The  work  comprised  steam  railway  construction, 
a  bridge  2,000  feet  long,  including  one  span  over  the  Ohio  River,  525  feet 
long;  three  tunnels  from  400  to  2,400  feet  long,  all  double  track  and  heavy 
woric  throughout. 

In  1890,  he  entered  the  service  of  the  Lehigh  Valley  R.  R.,  and  continued 
unti]  July,  1909.  During  that  time  he  was  engaged  as  chief  draftsman, 
assistant  resident  and  division  engineer.  When  the  main  line  was  extended 
from  Say  re  to  Buffalo  he  was  employed  as  chief  draftsman,  designing 
masonry  and  other  structures;  also  as  resident  engineer  in  charge  of  certain 
sections  of  this  line.  In  1903  he  was  appointed  division  engmeer  of  the 
Buffalo  division  of  the  Lehigh  Valley  R.  R.,  and  had  charge  of  maintenance 
work  until  July,  1909. 

On  July  12,  1909,  he  entered  the  service  of  the  Lehigh  Coal  &  Naviga- 
tion Co.,  at  Lansford,  Pa.,  to  take  charge  of  the  railroad  maintenance,  water 
supply,  land  surveys,  and  new  outside  construction  on  the  extensive  min- 
ing properties  of  that  company  in  the  anthracite  coal  fields.  His  exceptional 
ability  was  thoroughly  recognized  by  his  employers  and  his  work  and  re- 
sults fulljr  appreciated.  He  had  but  laid  his  plans  and  perfected  a  proper 
organization  when  on  the  afternoon  of  December  22,  1909,  while  inspecting 
the  work  of  laying  a  new  water  main  through  the  Lansford  tunnel,  he  met 
death  by  being  run  over  by  a  locomotive,  and  his  successful  professional 
career  was  thus  sadly  ended,  dying  at  his  post  of  duty.  His  assistant,  who 
accompanied  him  on  this  inspection,  met  with  the  same  lamentable  fate. 

Mr.  Vander  Hoek  was  married  in  New  York  City,  May  30,  1896,  to 
Johanna  Vander  Bent,  and  is  survived  by  his  wife  and  two  children. 
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Daniel  Robertson,  elected  a  member  of  this  association  at  Richmond,  Vsu 
in  1898,  died  at  his  home  in  Oakland,  Cal.,  July  9,  1910,  after  forty  years  of 
faithful  service  with  the  Southern  Pacific  Company. 

Mr.  Robertson  was  bom  in  Cape  Breton,  Nova  Scotia,  March  15,  1840, 
and  moved  to  California  in  May,  1869,  at  which  time  he  engaged  in  mining 
at  Grass  Valley.  .In  September  of  the  same  year  he  joined  3ie  forces  of  the 
Central  Pacific  road,  then  at  work  building  the  initial  transcontinental  line 
over  the  Sierra  Nevadas.  He  retired  after  forty  years  of  faithful  service, 
and  his  death  following  his  retiring  from  active  service  a  few  months  previous- 
ly, at  the  age  of  seventy  years,  brought  his  fellow  workers  and  friends  to 
a  full  realization  of  his  worth  as  a  man  and  friend.  He  was  recognized  as 
a  soecialist  in  his  line.  The  forty  years  of  continuous  service  made  him  a 
stalwart  man  with  keen  perception  and  infinite  resourcefulness.  The  g[enial 
and  lovable  nature  of  Daniel  Robertson  is  testified  to  by  all  of  his  friends 
and  acquaintances. 

After  the  first  two  years  of  service  for  the  Railroad  Company  in  con- 
structing bridges  and  snowsheds  in  the  mountains  he  was  transferred  to  the 
,  San  Francisco  Bay  region,  with  headquarters  at  Oakland.  For  the  next 
twenty  years  there  were  located  at  this  point  the  great  mills,  docks  and  yards 
of  the  Central  and  Southern  Pacific  Companies.  Here  were  designed  and 
framed  the  multifarious  structures,  steamboats,  bridges,  turntables,  engine- 
houses,  depots,  hotels,  etc.,  for  hundreds  of  miles  of  railroad,  reaching  from 
Ashland,  Ore.,  to  San  Antonio,  Tex.  This  was  the  age  of  timber,  and  the 
design,  workmanship  and  standards  set  by  these  people  at  this  time  are  not 
excelled. 

During  this  period  Mr.  Robertson  was  the  active  agent  in  general  charge 
of  the  outside  work  on  these  structures.  Of  late  he  was  engineer  in  charge 
of  maintenance  of  bridges  and  buildings  on  the  Western  Division  of  the 
Pacific  System  and  Southern  Pacific  Company. 

When  the  rolling  mill  and  forge  supplanted  the  saw  mill  in  producing 
raw  material  for  railroad  structures,  he  was  equally  apt  and  resourceful 
During  the  next  ten  years,  1890  to  1900,  mile  upon  mile  of  wooden  truss 
bridges  or  pile  piers  were,  under  his  personal  direction,  replaced  with  steel, 
stone  and  concrete — many  of  the  renewals  requiring  special  skill  in  preparing 
foundations  and  replacing  structures  under  traffic.  The  beginning  of  the  last 
decade  found  him  still  vigorous,  still  the  right  arm  of  the  management,  upon 
whom  they  never  called  in  any  emergency  without  quick  and  satisfactory 
response.  He  seemed  to  defy  age  and  its  decay.  His  mentality  merely 
ripened  and  his  judgment  matured.  Those  familiar  with  the  scope  of  the 
enterprises  carried  to  a  successful  conclusion  by  the  Southern  Pacific  Com- 
pany, in  California  during  the  past  ten  years  will  appreciate  the  problems 
given  him  to  solve.  But  the  best  metal  becomes  fatigued  under  severe  stress 
and,  suddenly,  when  all  his  comrades  and  well  wishers  were  congratulating 
him  on  a  well-earned  retirement  with  apparent  prospect  of  many  years  of 
quiet  enjoyment  before  him,  the  dread  reaper  swung  his  scythe  and  our 
friend  was  with  us  no  more. 

A  man  educated  solely  in  the  school  of  experience,  his  judgment  was 
unerring.  As  an  executive  he  had  few  equals.  Of  a  genial,  kindly  nature, 
all  with  whom  he  came  in  contact  loved  and  trusted  him.  Honored  in  his 
family  and  private  life,  trusted  and  beloved  by  .his  business  associates,  his 
career  is  one  of  which  his  friends  and  this  organization,  of  which  he  was  an 
honored  member,  may  well  be  proud. 

MEMOIR. 

William  Renton,  elected  a  member  of  this  association,  at  Washington, 
D.  C,  in  1906,  died  May  16,  1910,  from  injuries  received  in  an  accident  at 
Tiffin,  Ohio. 

Mr.  Renton's  death  was  a  tragic  one.    While  studying  a  blueprint  for 
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the  purpose  of  outlining  some  repair  work  on  the  Baltimore  and  Ohio 
R.  R.  bridge  over  Washington  Street,  in  Tiffin,  he  was  struck  by  a  train 
and  instantly  killed.  Those  associated  with  him  in  the  work  saw  the  danger 
and  called  frantically  to  him,  but  on  account  of  a  train  on  another  track 
he  did  not  hear  their  warning  and  was  caught  by  the  train,  picked  up  by 
the  pilot  and  carried  some  distance.  He  was  a  man  of  very  even  tempera- 
ment, and  it  is  said  by  his  superior  officer,  with  whom  he  was  associated 
for  seventeen  years,  that  he  never  saw  him  angry  or  flustrated.  He  was 
one  of  those  steady  men,  always  on  hand,  who  could  be  relied  on  in  cases 
of  washouts,  fires  or  any  other  emergency,  and  was  always  found  in  the 
front  leading  his  men  in  a  practical  way.  He  had  a  personality  that  was 
to  be  admired  and  that  drew  men  to  him. 

Mr.  Renton  spent  practically  all  his  life  in  hazardous  callings,  having 
served  throughout  the  Civil  War  and  most  of  the  time  since  on  railroads. 
He  had  numerous  close  calls  from  death,  but  had  escaped  until  past  the 
seventieth  year  of  his  life.  Some  years  ago  he  was  struck  by  a  train  at 
Rock  Island  Junction  and  three  years  ago  was  hit  at  Albion,  but  he  was 
only  slightly  injured  in  each  case. 

Prince  Edward's  Island,  near  Nova  Scotia,  was  the  birthplace  of  Mr. 
Renton,  in  November,  1839.  His  age  was  therefore  seventy  years  and  six 
months.  His  parents  were  Scottish.  They  moved  into  the  state  of  Maine 
while  William  was  a  boy.  As  a  member  of  an  Ohio  regiment,  Mr.  Renton 
served  throughout  the  war  of  the  rebellion.  He  was  twice  promoted  and 
was  discharged  at  the  close  of  the  four  years'  conflict  in  1865.  After  having 
been  a  foreman  on  the  construction  of  Eads  bridge,  at  St.  Louis,  and  work- 
ing on  different  railroads,  Mr.  Renton  came  to  the  B.  &  O.  R.  R.  in  March. 
1876.  He  began  as  a  carpenter  in  the  repairing  of  a  bridge  at  Delaware  Bend 
and  was  soon  promoted  to  a  foremanship.  In  1881  he  was  appointed  road 
supervisor  of  the  east  end  of  the  Chicago  division,  and  in  i»5  was  given 
charge  of  the  entire  division  as  supervisor  of  bridges  and  buildings.  The 
title  was  afterward  changed  to  master  carpenter.  In  1892  the  Akron  division 
and  the  Wooster  and  Millersburg  branch  were  also  placed  under  Mr.  Renton's 
supervision.  On  Dec.  i,  1901,  his  territory  was  again  cut  down  to  the  Chi- 
cago division  only,  with  no  change  in  salary.  He  has  filled  that  position 
since.  He  was  one  of  the  oldest  men,  in  age  and  length  of  service,  on  the 
road.  He  could  have  retired  with  a  pension  years  a^o,  but  he  had  never 
been  sick,  was  in  good  health  and  preferred  to  remain  at  work.  He  was 
continually  looking  after  his  duties  and  was  an  exceptionally  faithful, 
conscientious  and  valuable  employee. 

Outside  of  his  home  and  his  work  Mr.  Renton  took  much  interest  for  a 
number  of  years  in  maintaining  the  G.  A.  R.  post  in  Garrett.  He  was  com- 
mander, and  held  together  in  a  body  those  few  old  soldiers  who  survived. 
He  was  also  a  member  of  the  Red  Men  and  a  consistent  communicant  of  the 
Episcopal  church.  After  living  at  Hicksville  and  Defiance,  Ohio,  and  Walk- 
erton,  Mr.  Renton  went  to  Garrett  in  1885  and  resided  there  until  his  death. 
His  first  wife  was  killed  at  a  street  crossing  in  Chicago  in  1900,  and  his  only 
son  died  in  1897.  In  1901  he  was  married  to  Mrs.  Lena  Reesh.  She  and 
a  half  sister  in  the  East,  whom  Mr.  Renton  had  not  seen  for  over  sixty 
years,  were  his  nearest  relatives  surviving.  Three  nieces  live  in  Chicago  and 
another  niece,  who  is  a  physician  and  missionary,  is  in  India.  He  had  three 
stepchildren :  Mrs.  Harry  B.  Burke  and  Edward  Reesh,  of  South  Chicago,  and 
Mrs.  A.  C.  Wells  of  Keyser,  West  Virginia.  Mr.  Renton  was  one  of  the 
most  highly  respected  citizens  of  Garrett. 

The  funeral  services  were  held  at  the  home,  Rev.  H.  A.  Wilson  of 
Emmanuel  Episcopal  church  officiating.  The  remains  were  taken  to  De- 
fiance, Ohio,  and  buried  in  the  cemetery  where  the  remains  of  Mr.  Renton's 
first  wife,  his  son,  his  father  and  a  brother  had  already  been  placed. 
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MEMOIR. 

Ed.  M,  Gilchrist  was  elected  a  member  of  this  association  Oct,  1897, 
at  Denver.  While  engaged  in  traveling  over  his  division  on  a  motor  or 
he  was  struck  by  an  extra  train,  July  16,  igio,  near  Milan,  Mo.,  and  dicij 
the  same  day.  The  body  was  taken  to  his  home  at  Centervilie,  Iowa,  imJ 
from  there  to  Keokuk  on  a  special  car,  where  the  burial  took  place  from  the 
home  of  Mrs.  Gilchrist's  brother,  Henry  Alton.  A  large  body  of  railroad  nioi 
were  in  attendance  at  the  funeral. 

Edward  May  Gilchrist  was  born  at  Westminster,  Vl,  Jan.  1^  1846. 
From  his  infancy  he  lived  with  his  parents  at  Hillsgrove,  III.,  until  July,  186^ 
when  he  enlisted  in  the  71st  III.  Vol.  Infantry,  under  his  brother.  Gen. 
Ctias.  A.  Gilchrist.  In  March,  1864,  he  received  an  appointment  from  Adj. 
Gen.  Thomas,  as  and  lieutenant  in  the  12th  La.  Vol.  Inf.,  afterwards  U.  S. 


Col.  Inf.  Co.  H.  In  Feb.  1865,  he  was  promoted  to  first  lieutenant  ao4  » 
Nov.  i86s,  to  the  captaincy.  When  in  camp  at  Vicksburg  in  1865,  he  noHj 
succumbed  to  typhoid  fever. 

Mr.  Gilchrist  was  married  at  St.  Marys.  111.,  Dec.  25,  1866,  to  Maiy  J»M 
Bolts,  who  died  in  Sept.,  1881.  Two  children  were  bom  to  this  union,  Hdea 
Frances,  who  died  in  Denver  at  the  age  of  twenty-five,  and  Mary  Albertinft 
who  survives  her  father.  In  1883  he  was  married  10  Lucretia  Alton,  of  Keo™ 
who  survives  him.     Their  only  child.  Horace,  died  at  the  age  of  eight 

When  the  Carthage  &  Quincy  R.  R.  was  built,  Mr.  Gilchrist  was  one 
of  the  surveying  party  that  located  the  line,  during  the  winter  of  1870-71. 
He  then  bought  a  farm  near  Adrian,  111.,  on  which  he  lived  for  a  number  of 
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y^rs.  He  afterwards  returned  to  engineering  work  and  for  31  years  was 
with  the  C  B.  &  Q.  R.  R.,  in  various  capacities  as  engineer,  always  holding 
responsible  positions,  with  headquarters  at  Keokuk,  Brookfield,  Hannibal 
and  finally  at  Centerville,  where  he  was  resident  engineer.  Mr.  Gilchrist 
was  an  expert  in  construction  work,  a  capable  civil  engineer,  and  a  man  of 
energy  and  ability.  He  was  a  valued  official  and  employee  and  was  most 
dependable  in  emergency  cases,  like  washouts  and  wrecks,  and  even  handled 
an  engine  on  a  passenger  train  at  one  time  during  a  strike  on  the  road. 

President. — ^The  next  will  be  the  report  of  the  relief  com- 
mittee. 

REPORT  OF  RELIEF  COMMITTEE. 

I  wish  to  advise  that  during  the  past  year  there  have  been  received 
three  different  applications  from  members  for  positions.  Circular  letters 
were  sent  to  various  members  of  the  association  who  would  probably  be  in 
a  position  to  furnish  employment  At  present  there  are  no  applications  for 
relief  pending. 

Respectfully  submitted, 

ASTHUt  MONTZHEIMER, 

Relief  Committee. 

Secretary. — I  have  a  letter  from  Mr.  H.  M.  Henson,  of  Beau- 
mont, Tex.,  which  I  would  like  to  read. 

Beaumont,  Texas,  Oct  14,  1910. 
Mr.  C  A.  Lichty, 

Secretary  American  Railway  Bridge  and  Building  Assn., 
Dear  Sir: — 

I  am  sorry  to  inform  you  that  I  am  unable  to  be  in  attendance  at  the 
convention  this  year.  I  have  been  confined  to  my  room  for  two  months 
while  suffering  from  diabetes  and  do  not  seem  to  improve  very  much.  I 
fear  that  I  will  never  be  able  to  work  again. 

I  have  been  with  the  Santa  Fe  for  some  time  as  inspector  of  foundations 
and  masonry  construction,  a  very  good  position  and  fine  people  to  work  for. 

I  shall  have  to  ask  you  to  wait  on  me  for  my  dues  as  I  am  on  pretty 
heavy  expense  and  nothing  coming  in.  Misfortune  has  been  my  lot  for 
several  years,  and  there  does  not  seem  to  be  any  let  up,  but  "It  is  a  long 
road  that  has  no  turn."  I  know  you  will  have  a  splendid  time  at  the  con- 
vention, and  I  wish  to  be  remembered  to  all  of  the  members  in  attendance. 

Tell  my  friend,  Mr.  Camp,  that  I  will  have  to  withdraw  my  name  from 
the  subscription  list  to  the  Railway  and  Engineering  Review,  on  account 
of  reducing  expenses.  With  best  wishes  for  the  success  of  the  convention, 
I  beg  to  remain. 

Yours  truly, 

H.  M.  Henson, 
8/3  Glass  House  St, 

Mr.  Rear. — •!  make  a  motion  that  Mr.  Henson's  dues  be  re- 
mitted for  as  many  years  as  may  be  deemed  necessary.  Motion 
carried. 

Mr.  Rettinghouse. — I  move  that  the  case  of  Mr.  Henson  be 
referred  to  the  committee  on  relief  with  instructions  to  offer  any 
assistance  that  may  be  found  necessary.    Motion  carried. 

Mr.  M.  F.  Cahill  kindly  volunteered  to  have  the  Railway  Re- 
view continued  to  Mr.  Henson's  address. 
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Mr.  Stannard. — I  would  like  to  make  a  motion  that  Mr.  C 
W-  Gooch's  back  dues  be  remitted,  and  he  be  made  a  life  mem- 
ber. 

Motion  duly  seconded  and  carried, 

Mr.  Lichty. — I  do  not  know  whether  it  will  be  in  order  or 
not,  but  Brother  J.  M.  Wells  of  the  Santa  Fe  is  with  us.  He  has 
been  quite  feeble,  and  I  make  a  motion  that  we  remit  his  dues, 
and  that  he  be  made  a  life  member. 

Motion  seconded  and  carried. 

Mr.  Lichty. — We  have  another  old  brother  by  the  name  of 
Alexander  Amos,  of  the  Soo  Line,  of  Minneapolis.  He  has  been 
pensioned  and  retired  for  some  years.  His  income  is  small,  and 
I  know  that  he  would  appreciate  it  if  we  did  anything  for  him. 
I  don't  want  to  make  another  motion,  and  I  leave  it  to  you. 

Mr.  Clark. — I  make  a  motion  that  Mr.  Alexander  Amos  be 
placed  on  the  retired  list,  as  a  life  member. 

Motion  duly  seconded  and  carried. 

President. — We  will  now  proceed  to  take  up  the  subjects 
for  report  and  discussion.  I  understand  that  subject  number 
one  is  not  ready,  so  we  will  proceed  with  number  two  on  Cast 
Iron  Pipe  Culverts,  and  return  to  number  one  later.  (See  dis- 
cussion on  subject  No.  2.) 

Adjournment  was  taken  at  5 :  30,  until  7 :  30. 

EVENING  SESSION. 

Tuesday,  Oct.  18,  1910. 

Meeting  called  to  order  at  8 :  00  P.  M. 

President. — Gentlemen,  we  will  have  the  pleasure  of  listen- 
ing to  a  paper  prepared  by  Mr.  H.  Rettinghouse,  entitle*! 
"  Regularity  and  Safety." 

REGULARITY  AND  SAFETY. 

BY  H.  RETTINGHOUSE. 

The  rules  adopted  by  the  American  Railway  Association,  which  fonn 
the  basis  of  rules  and  regulations  that  are  in  force  on  nearly  all  railroads 
in  the  United  States,  clearly  prescribe  the  course  to  be  followed  in  order  to 
bring  about  regularity  and  safety.  The  safety  of  trains  and  passengers  is  of 
paramount  consideration,  and  to  this  all  work  of  construction  and  main- 
tenance of  railroads  must  be  subordinated,  together  with  regularity  of  train 
service  and  the  comfort  and  convenience  of  passengers.  Rules  are  made  to 
be  obeyed  strictly,  in  order  to  make  them  efficient,  and  if  there  are  any 
rules  that  cannot  or  ought  not  to  be  enforced,  they  should  not  exist.  The 
first  and  last  rules,  respectively,  as  contained  within  the  book  of  regulations 
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of  many  railroads  and  printed  conspicuously  so  as  to  emphasize  their  im- 
portance^ read  about  as  follows: 

"In  case  of  doubt,  adopt  the  safe  course.  Speed  must  always  be 
sacrificed  for  safety." 

"Take  no  risks.  Remember  that  it  is  better  to  be  delayed  by  adopting 
a  safe  course  than  to  have  a  train  meet  with  accident  by  neglecting  to  take 
all  precautions  possible." 

With  all  persistent  efforts,  therefore,  which  have  been  made,  and  are 
constantly  being  made  by  railway  officials  to  bring  about  conditions  of 
regularity  and  safety  in  the  operation  and  maintenance  of  railroads,  it  is 
a  matter  of  great  discouragement  to  discover  that  accidents  on  railroads 
arc  on  the  increase,  instead  of  on  the  decrease.  Many  of  the  railroads,  being 
keenly  awake  to  the  situation,  are  inaugurating  a  systematic  campaign  in 
order  to  bring  before  their  employees  the  situation  through  lectures  and 
other  means,  with  the  object  in  view  of  educating  them  for  the  observance 
of  greater  care  and  safety. 

It  was  the  writer's  privilege  to  listen  to  a  very  able  address  delivered 
to  employees  of  the  Chicago  &  Northwestern  Ry.  by  Mr.  Ralph  C.  Richards, 
general  claim  agent,  and,  in  fact,  this  address  inspired  the  writer's  thoughts 
to  confine  within  this  paper  the  impressions  produced  by  the  address,  for  the 
benefit  of  the  railroad  world  in  general,  and  more  especially  for  the  benefit 
of  that  vast  army  of  the  railroads,  the  bridge  and  building  men,  who  un- 
fortunately contribute  heavy  toll  to  the  annual  list  of  dead  and  injured.  Mr. 
Richards'  address  was  delivered  at  various  points  on  the  system,  usually  at 
division  headquarters,  or  wherever  a  gathering  of  employees  could  be 
assembled,  and  it  may  be  said  that  results  were  gratif3ring  in  the  large 
and  appreciative  audiences.  The  address  has  since  been  published  in  book 
form,  entitled,  "  Conservation  of  Men,"  and  if  this  paper  contains  frequent 
quotations  from  the  book,  and  address,  it  is  but  a  fitting  tribute  to  Mr. 
Richards  and  the  very  able  and  earnest  manner  in  which  the  subject  was 
handled. 

The  Interstate  Commerce  Commission  has  published,  in  tabulated  form, 
figures  showing  the  number  of  persons  killed  and  injured  on  railroads 
in  the  United  States.  All  railroads  are  required  by  law  to  report  all  per- 
sonal injuries  and  all  accidents,  and  the  figures  are,  therefore,  authentic. 
What  is  more,  they  are  appalling,  and  we  must  ask  ourselves  the  question: 
"What  should  be  done,  with  these  appalling  conditions  facing  us,  to  im- 
prove matters  ? "  Let  us  quote  from  Mr.  Richards'  book,  for  an  answer : 
"  We  must  have  *  Regularity  and  Safety,'  and  in  order  to  have  these,  we 
must  have  cooperation.  Let  the  example  of  older  men  in  the  service  be  an 
influence,  a  guide  to  bring  the  younger  men  up  to  the  right  standard,  there- 
by decreasing  the  risk  of  death  and  injury  for  all,  and  at  the  same  time 
increasing  the  efficiency  of  the  organization  for  which  we  are  working." 

I  may  say  that  it  is  well  to  analyze  the  situation  thoroughly.  Great 
accidents,  collisions,  etc.,  are  not  the  principal  causes  of  this  dreadful  list 
of  injuries  and  deaths,  and  we  learn  from  the  statistical  records  that  only 
about  one-sixth  of  the  deaths  and  one-fifteenth  of  the  injuries  are  due  to 
great  disasters  and  collisions.  The  little  things  that  happen  every  day  cause 
the  other  five-sixths  of  the  deaths  and  fourteen-fifteenths  of  the  injuries. 
Just  think  of  it:  In  ten  years  78,658  people  were  killed  and  722,039  peo- 
ple were  injured  and  crippled  by  little  every-day  accidents  on  railroads  in 
the  United  States,  the  majority  of  which  certainly  could  have  been  avoided 
by  regularity  and  safety  properly  applied. 

It  has  occurred  to  me  that  our  system  of  hiring  men  is  altogether  wrong, 
and  when  we  go  somewhat  deeper  into  the  question,  we  must  confess  that 
wc  have  not  much  of  a  system  in  that  respect,  and  it  is  high  time  that  we 
adopt  one.  We  must  be  careful  in  the  selection  of  men  for  the  service, 
and  I  maintain  that  it  can  be  done,  notwithstanding  the  much  heard  cry, 
that  the  standard  of  the  rank  and  file  has  degenerated.  It  is  the  cry  of  the 
pessimist,  and  of  the  man  who  has  no  business  to  be  classed  among  the 
employing  officers  of  railroads.  I  claim  that  the  standard  of  man,  by 
reason  of  better  education,  and   consequent  better  enlightenment,   is  of  a 
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higher  grade  than  it  has  |)e<'n,  ^and  we  are  required  to  possess  the  necessary 
qualifications  to  pi<;lc  bi  J 'such  men  as  are  suitable  for  our  work  from  a 
standpoint  of  gene:  1  fitness  and  safety.  It  is,  then,  merely  a  matter  of 
discipline  and  ma^a^gement  to  perfect  an  organization,  and  educate  all  new 
men  along  the  lines  of  regularity  and  safety,  and  not  to  educate  these  men 
by  costly  and  dangerous  mistakes.  We,  as  supervising  officers  of  the  bridge 
and  building  service,  are  reluctant  to  admit  any  possiUe  defect  in  our 
respective  organizations.  We  are  priding  ourselves  on  the  merits  and  ac- 
complishments of  our  subordinates  and  ourselves.  We  are  justly  prond 
of  the  undeniable  facts  that  the  rank  and  file  and  the  officers  of  the  bridge 
and  building  service  are  the  most  loyal  and  faithful  employees  which  any 
railroad  has  at  its  command,  men  who  instantly,  and  without  question  of 
consequences  go  into  the  very  jaws  of  death  on  emergency  calls,  to  per- 
form such  duties  as  will  protect  the  life  of  patrons  and  employees,  alike, 
and  the  property  of  the  company.  We  are  often  particularly  proud  of 
this  or  that  foreman,  whom  we  may  have  followed  with  a  watchful  eye 
through  years  of  faithful,  loyal  and  industrious  service,  as  a  hand  in  one 
of  the  crews,  until,  finally,  we  have  decided  that  he  is  ripe  for  a  foreman- 
ship,  and  clothe  him  with  the  authority  and  responsibilities  of  one.  Are 
we  always  in  such  cases  exercising  regular  and  safe  judgment?  Are  we 
always  following  the  correct  interpretation  of  the  rules  and  regulations  which 
spell  "regularity  and  safety"?  Do  we  always  in  the  stress  of  business 
consider  what  might  happen  if  we  do  not  do  things  in  the  right  way?  And 
do  we  always  in  the  selection  of  a  foreman  consider  the  railroad  golden 
rule :  **  Remember  that  it  is  better  to  have  a  delay  than  to  cause  an  ac- 
cident?" Unfortunately,  we  cannot  answer  that  question  in  the  affirmative, 
and  we  are  apt  to  err  in  our  judgment.  It  is  this  fact  and  these  condi- 
tions which  thie  writer  has  uppermost  in  his  heart  and  mind  as  being  well 
worthy  of  considerate  and  thoughtful  analysis. 

The  writer  had,  only  a  few  months  ago,  a  sad  occasion  to  deliberate 
on  the  subject.  A  bridge  foreman,  whom,  for  every  reason,  we  considered 
fit  to  be  trusted  with  the  most  difficult  work,  miserably  failed  to  do  his 
duty,  and  through  failure  of  observing  the  most  common  rules  of  regularity 
and  safety,  through  inconceivable  and  flagrant  disregard  of  special  instruc- 
tions given  him,  caused  the  collapse  of  an  iron  span  which  a  locomotive 
and  part  of  its  train  had  almost  crossed,  resulting  in  the  loss  of  the  life 
of  the  engineer,  the  serious  injury  of  the  fireman,  and  considerable  de- 
struction of  valuable  property.  This  sad  occurrence  has  served  as  an  object 
lesson,  which  will  never  be  forgotten  by  those  affected  by  it  We  may  be 
justly  and  severely  criticised  for  destruction  of  property,  but  we  can  never 
ease  our  conscience,  no  matter  how  far  fetched  our  responsibility  may  be, 
when  death  steps  in,  when  widows  and  orphans  are  lifting  their  appealing 
and  accusing  eyes  at  us,  and  when  we  see  a  promising  life  blighted  by  being 
maimed  and  crippled.  Railroad  managements,  while  profoundly  regretting  the 
loss  of  property  occasioned  by  avoidable  accidents  and  the  pecuniary  losses 
occasioned  through  deaths  and  injuries  would,  however,  gladly  contribute 
almost  any  amount  of  money  if  thereby  a  better  condition  could  be  brought 
about.  It  is  not  a  question  of  dollars  and  cents,  it  is  just  a  question  of 
saving  human  life,  the  most  valuable  thing  in  the  world,  which,  when  once 
it  is  gone,  can  never  be  brought  back.  It  is  trying  to  save  men  from  losing 
their  legs  and  arms,  trying  to  save  making  widows  and  orphans,  and  trying 
to  save  destitution  and  misery. 

But  it  is  the  little  things  we  must  take  care  of,  the  little  cases  of 
negligence  which  happen  every  day,  which  cause  these  accidents.  Let  us 
quote  some  examples:  Two  bridge  and  building  districts  join  at  some  more 
or  less  important  terminal  where  we  have  roundhouse,  shops,  coal  chute, 
water  columns,  etc.  Nine  times  out  of  ten  the  supervising  officer  who  has 
charge  of  the  maintenance  of  the  plant  has  his  headquarters  at  the  other 
end  of  his  division,  while  his  neighbor  lives  much  nearer.  Naturally,  the 
officer  in  charge  believes  that  he  is  getting  the  worst  of  it  and  his  neighbor 
should  look  after  the  plant.  What  is  the  result?  The  supervising  officer 
takes  a  chance  at  repair  matters,  and  his  neighbor — ^why,  it  is  none  of  his 
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business  and  he  does  not  remember  that  in  case  <,  *  '^oubt  as  to  his  duty  in 
thejnatter  he  should  adopt  the  safe  course  and  make  sajt  a  rotten  ladder  of 
a  coal-chute  that  may  make  a  widow  of  the  coal-chute  tefuier's  wife  tomorrow. 

Two  pile-drivers  are  engaged  at  driving  piles  for  trie  foundations  of 
adjoining  bridges.  Foreman  John  is  wondering  why  Foreman  Jim  is  beat- 
ing him  continually  as  to  the  number  of  piles  driven  in  a  given  time.  He 
does  not  wonder,  when,  several  months  later,  after  completion  of  the  bridges, 
the  one  where  Foreman  Jim  was  making  double  time  gives  way  under  a 
strain  and  the  investigation  shows  that  the  piles  were  driven  with  a  cross- 
cut saw.  Foreman  Jim  is  distracted  when  the  facts  become  known,  and  so 
are  his  superiors  who  trusted  him  to  do  the  right  thing,  and  who  justly  as- 
sumed that  he  knew  the  laws  of  regularity  and  safety,  and  who  would 
"  take  no  risk  "  and  would  remember  "  that  it  would  be  better  to  delay  the 
work  through  the  adoption  of  a  safe  course  than  to  have  a  train  meet  with 
an  accident." 

Take,  for  example,  the  unloading  of  material  from  cars  where  it  is  piled 
up  alongside  the  track.  The  rules  say  there  should  be  six  feet  clearance, 
so  that  men  will  not  be  knocked  off  cars.  Does  it  ever  occur  to  you  that 
we,  as  supervising  officers,  are  not  always  adopting  the  safe  course,  that 
we  are  not  always  following  the  rules  of  regularity  and  safety  in  some- 
times ignoring  that  iron-clad  rule?  We  may  wish  to  ease  our  conscience 
by  saying  that  the  superintendent  is  after  us  with  a  whip  and  a  dog  to  get 
those  cars  released  in  a  hurry;  didn't  have  time  to  observe  the  clearance; 
just  threw  it  off  to  get  those  cars  released.  And  a  day  or  so  afterward  a 
switch  engine  places  some  more  cars  and  the  switchman  gets  caught  between 
the  lumber  pile  and  the  car.  Do  you  think  that  you  could  come  with  a 
clear  conscience  to  that  switchman's  widow?  Do  you  think  that  you  could 
stop  misery  and  destitution  in  that  house  of  death  by  telling  the  story  of 
how  it  happened?  Do  you  not  think  it  would  have  been  better  to  adopt 
regularity  and  safety  and  to  sacrifice  speed  for  safety  in  the  unloading  of 
those  cars? 

If  we  are  to  change  these  calamities,  we  must  cooperate.  Failure  to 
cooperate  between  adjoining  division  departments  of  the  same  class,  and  be- 
tween diflTerent  departments  on  one  division,  will  tend  to  increase  accidents 
and  injuries,  and  it  is  high  time  to  apply  ourselves  vigorously  in  order  to 
eliminate  these  old-time  prejudices,  and  we  can  do  it  if  we  are  determined. 
If  the  other  fellow  is  stubborn  and  narrow-minded,  we  can  get  him  in  line 
after  a  while  by  making  him  feel  ashamed  of  himself.  Just  think  of  a 
bridge  foreman  or  carpenter  foreman  getting  his  foot  caught  in  an  un- 
blocked frog  or  guard  rail.  Does  that  foreman  stop  to  block  that  frog? 
Not  so,  because  from  his  narrow  viewpoint  it  is  none  of  his  business.  Just 
think  of  a  section  foreman  walking  several  times  a  day  over  a  platform  that 
has  a  hole  in  it  big  enough  to  trip  a  man  and  break  his  bones.  Should 
such  things  occur? 

These  things  not  only  swell  the  list  of  accidents  and  draw  on  the  ex- 
chequer of  the  company,  but  they  breed  disregard  of  the  common  rules  of 
regularity  and  safety.  It  must  become  the  duty  of  every  division  official 
and  employing  officer  to  enter  into  the  field  of  cooperation,  make  it  a  study, 
and  help  to  educate  ignorant,  narrow  and  obdurate  minds.  The  writer 
is  a  firm  believer  in  the  so-called  Major  Hine  plan,  which  is  being  intro- 
duced on  all  of  the  divisions  of  the  Harriman  Lines.  Without  going  into  a 
discussion  of  the  plan  proper,  it  is  well  known  that  it  has  as  its  basis  co- 
operation in  the  fullest  sense  of  the  word,  and  the  object  is  to  make  division 
officers  observant,  not  only  of  their  special  line,  but  also  that  of  others. 
The  plan  must  produce  regularity  and  safety,  and  it  is  reported  that  re- 
sults so  far  obtained  are  very  gratifying. 

It  is  perhaps  not  so  well  known,  as  it  is  ignored  by  many  of  us,  that  in 
so  far  as  regularity  and  safety  are  concerned,  we  have  that  plan  on  all 
railroads,  as  it  is  our  prescribed  duty  to  observe  all  defective  conditions 
that  might  lead  to  accidents  and  see  to  it  that  they  are  remedied. 

Why  don't  we  do  it?  Why  don't  we  follow  regularity  and  safety,  and 
why  don't  we  in  case  of  doubt  adopt  a  safe  course?     On  the  Chicago  & 
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Northwestern  Ry.  we  have  now  on  each  division  an  employees'  committee, 
consisting  of  one  conductor,  one  cngineman,  one  yard  foreman,  one  agent, 
one  section  foreman  and  one  freight  inspector.  The  members  of  this 
conmiittee  make  notes  from  time  to  time  of  all  dangerous  conditions  or 
practices  which  may  come  under  their  observation,  and  they  take  immediate 
action  on  matters  that  can  be  corrected  by  themselves,  or  make  recom- 
mendation of  matters  beyond  their  control  to  a  "division  committee"  con- 
sisting of  the  superintendent,  master  mechanic  and  division  engineer.  The 
members  of  the  "employees'  committee"  meet  the  "division  committee" 
once  each  month  to  present  their  recommendations  and  draw  up  their  report 
Promptly  after  these  monthly  meetings  the  "  division  committee "  sub- 
mit a  report  to  the  central  committee,  consisting  of  the  assistant  general 
superintendent,  engineer  of  maintenance  and  general  claim  agent,  advising 
action  in  each  case  or  their  recommendations.  Much  good  has  already  been 
done  by  these  committees,  and  splendid  results  in  general  must  certainly 
follow.  It  is  my  understanding  that  similar  committees  for  regularity  and 
safety  and  for  the  conservation  of  men  are  at  work  on  many  other  rail- 
roads, and  it  is  being  realized  by  officers  and  subordinates  alike  that  we  must 
have  action  of  some  kind  to  prevent  this  awful  slaughter,  that  we  must 
get  rid  of  these  chance  takers.  We  are  of  a  nation  of  chance  takers,  and 
Uie  bridge  and  building  service  has  its  share  of  men  of  that  description. 

There  is  now  a  bill  for  a  federal  law  to  come  before  congress  which 
probably  will  be  passed  and  which  makes  it  a  misdemeanor  for  a  railroad 
company  to  leave  obstructions  of  all  kinds  in  yards  and  along  tracks  where 
switching  and  train  crews  are  obliged  to  walk,  and  may  cause  them  to 
trip  and  fall  and  become  injured  or  killed.  Should  we  wait  until  that  law  is 
passed?  Should  we  wait  and  see  the  railroads  branded  with  the  ignominy 
of  being  unable  to  care  for  their  regularity  and  safety  and  to  protect  their 
own  employees?  Decidedly  not.  We  must  rise  to  action  and  we  can  and 
will  do  It. 

In  Germany,  where  they  enforce  the  laws  (we  don't  do  it  here  any  more 
than  we  enforce  the  rules),  they  have  four  murders  annually  for  every 
million  of  people.  In  the  United  States,  where  we  don't  enforce  the  laws, 
we  have  120  murders  for  every  million  of  people.  In  Germany,  where  they 
enforce  the  rules  for  operating  railroads,  they  have  less  than  one-half  the 
fatalities  to  employees  that  we  have  in  the  United  States,  in  proportion 
to  the  number  of  men  employed.  They  have  one-half  the  fatalities  we  do^ 
because  they  obey  the  rules  and  because  they  remember  "that  it  is  better 
to  cause  a  delay  than  it  is  to  cause  an  accident." 

How  much  better  it  would  sound  if  we  could  have  reported  to  the 
Interstate  Commerce  Commission  during  the  last  year  that  there  were 
seventeen  hundred  employees  killed  on  the  railroads  of  the  United  States, 
instead  of  thirty- four  hundred.  Wouldn't  it  be  safer  today  for  all  the 
rest  of  us?  Wouldn't  it  look  better?  Is  there  any  reason  in  the  world  why 
we  can't  run  our  railroads  as  safely  as  they  run  theirs  in  Germany? 

We  claim  to  employ  better  educated  men,  men  of  higher  intelligence, 
and  we  pay  better  wages.  Why  can't  we  do  our  work  just  as  well  and  with 
as  much  measure  of  safety  as  they  do  theirs?  What  is  the  trouble  and 
what  is  the  matter  with  us? 

Just  as  soon  as  we  get  down  to  business,  and  I  know  you  and  I  and 
all  the  rest  of  us  will  do  it,  and  cooperate,  in  the  broadest  sense,  just  as  soon 
as  we  devote  some  of  our  time  to  employing  safe  men  and  educating  these 
men  after  we  get  them,  just  as  soon  as  we  emblazon  in  our  minds  the  rules 
"  In  case  of  doubt  adopt  a  safe  course,"  and  "  Remember  that  it  is  better 
to  be  delayed  by  adopting  a  safe  course  than  to  cause  an  accident  by  neglect- 
ing to  take  all  precautions,"  we  will  attain  our  great  object.  We  will  have 
regularity  and  safety. 

Secretary. — While  in  attendance  at  the  Roadmasters*  con- 
vention at  Chicago  last  month  I  had  the  pleasure  of  listening  to 
a  paper  wliich  was  read  by  Mr.  W.  M.  Camp,  our  editor,  entitled 
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"Some  Benefits  of  Association."  It  appealed  to  me  that  the 
greater  portion  of  the  paper  would  apply  to  our  association  as 
well  as  to  that  of  the  Roadmasters,  and  I  am  sure  that  you  would 
all  appreciate  it.  If  you  will  permit  me  I  will  ask  Mr.  Camp 
to  read  the  paper. 

The  paper  was  read  by  Mr.  Camp. 

SOME  BENEFITS  OF  ASSOQATION. 

BY  W.   M.  CAMP. 

The  periodical  meeting  of  railway  officials  for  the  discussion  of  methods 
of  work  and  various  matters  of  practice  long  since  became  a  well-settled 
custom  in  this  country.  In  the  development  of  the  railways  it  was  early 
seen  that  men  in  responsible  charge  of  the  properties  could  profit  by  meet- 
ing together  for  the  purpose  of  comparing  notes  of  their  work,  and  as 
time  went  on  the  consolidation  of  short  roads  into  continuous  lines  of 
railway  and  the  through  routing  of  traffic  necessarily  gave  rise  to  questions 
that  called  for  the  adoption  of  common  standards.  Between  the  years 
1880  and  1890  a  number  of  associations  representing  various  departments  of 
railway  work  were  formed,  in  addition  to  the  few  then  existing,  and  from 
time  to  time  new  ones  have  been  organized,  until  now  nearly  or  quite  every 
department  of  railway  work  is  represented  by  its  own  organization.  The 
influence  which  these  associations  have  had  in  disseminating  knowledge 
has  told  in  the  improvement  of  methods  and  materials  of  railway  con- 
struction, maintenance  and  operation,  to  an  extent  that  can  scarcely  be 
fully  appreciated. 

The  purpose  of  railway  association  work  is  to  draw  out  information 
concerning  methods,  designs,  the  economies  of  construction  and  maintenance, 
and  the  safety  of  railway  operation;  and  to  adopt  or  recommend  such  ap- 
provable  practice  as  may  have  a  general  application  throughout  the  railway 
field.  The  occasion  for  the  adoption  of  standards  usually  resides  in  some 
urgency  of  a  situation  enforced  by  practical  necessities. 

To  a  very  large  extent  the  standards  of  two  railways  may  be,  and 
usually  are,  worked  out  on  different  lines,  and  so  long  as  they  are  operated 
independently  no  material  difference  in  maintenance  economy  may  appear; 
but  the  consolidation  of  one  railroad  with  another  usually  enforces  some 
degree  of  standardization  of  appliances  in  order  to  reduce  the  storekeeper's 
stock  of  supplies  to  reasonable  proportions.  So  important  has  consideration 
of  this  principle  become  that  many  or  most  of  the  large  railway  systems  now 
have  their  own  association  of  officers  of  the  maintenance  of  way  depart- 
ment, who  discuss  practice  as  it  may  be  affected  by  local  conditions  and, 
working  through  committees  in  the  ordinary  way,  adopt  standard  designs 
and  methods.  To  such  individual  associations  the  work  of  the  national  or- 
ganizations is  undoubtedly  used  for  reference  and  comparison;  and,  on 
the  other  hand,  the  training  which  these  men  received  by  way  of  observa- 
tion, analysis  and  habits  of  study  on  their  own  roads  should  better  fit 
them  for  intelligent  work  in  the  associations  of  larger  scope.  The  Penn- 
sylvania Lines  West,  the  Chicago  &  Northwestern  Ry.  and  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  are  some  of  the  roads  which  have  organizations 
of  this  kind. 

The  plan  of  conducting  association  work  admits  of  some  discussion. 
The  scheme  of  accomplishing  the  results  aimed  at  consists  in  the  pres- 
entation and  adoption  of  committee  reports  and  resolutions,  the  reading 
of  individual  papers,  and  the  discussion  of  the  reports  and  papers  by  the 
members  in  general.  The  purpose  of  a  committee  report  may  be  to  in- 
vestigate the  development  of  a  line  of  work  merely  for  the  purpose  of 
conveying  information,  in  which  case  it  is  received  as  information,  in  order 
to  print  it  in  the  proceedings ;  or  it  may  be  received  as  a  report  of  progress. 
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with  the  same  disposition.  When  a  report  is  presented  for  the  purpose  o! 
adoption  of  standards  or  for  the  recommendation  of  practice  it  is,  or  at  least 
should  be,  accompanied  by  definite  conclusions,  which  embody,  in  concise 
language,  the  meaning  of  the  association's  action,  in  which  case  the  de- 
scriptive matter  making  up  the  body  of  the  report  is  usually  explanatory 
of  details,  or  illustrates  the  application  of  principles  set  forth. 

It  is  the  province  of  a  committee  to  look  over  the  whole  ground  of  its 
subject,  analyze  the  situation,  collect  and  classify  facts  that  are  pertinent 
to  questions  involved,  and  present,  as  far  as  possible,  a  summary  of  practice, 
thus  drawing  matters  to  a  focus  and  putting  the  sense  of  its  findings  in 
shape  for  convenience  of  discussion.  In  fact  a  committee  may  well  point 
out  those  things  toward  which,  in  its  judgment,  attention  may  be  con- 
centrated. Irrelevant  matters  may  receive  only  incidental  consideration 
or  be  withheld  from  the  report.  This. may  or  may  not  require  a  statement 
of  conclusions.  In  fact  it  is  easy  to  make  conclusions  cover  ground  too 
broadly,  and  it  is  always  an  important  matter  for  a  committee  to  determine 
whether  conclusions  or  recommendations  will  be  appropriate  or  acceptable, 
or  simply  to  stop  at  having  pointed  out  merits  of  devices  or  methods,  ad- 
vantages or  disadvantages,  leaving  each  individual  free  to  form  his  own 
conclusions.  Data  of  the  highest  importance  may  frequently  and  properly 
be  "  received  as  information,"  merely. 

The  advantage  of  standardization,  as  far  as  such  can  be  consistently  car- 
ried, cannot  be  overstated,  but  there  is  a  limit  to  the  extent  to  which  standards 
and  recommended  practice  can  be  carried.  Beyond  this  there  is  a  large 
number  of  questions,  pertinent  to  the  interests  of  every  railroad  man, 
which  can  profitably  be  discussed  by  railway  associations,  but  which  arc 
so  diverse  in  application  to  meet  different  situations  and  conditions,  that 
no  standardization  or  recommendation  is  fitting,  and  the  attempt  to  pass 
upon  them  by  official  action  of  an  association  results  either  in  waste  of 
time  or  in  the  adoption  of  unsatisfactory  conclusions. 

There  are  many  questions  touching  which  practice  is  so  well  formed 
on  established  lines  that  conclusions  or  recommendations  can  well  be 
drawn.  There  are  other  questions  which  can  most  profitably  be  discussed 
for  a  nuniber  of  years  without  either  conclusions  or  recommendations,  such 
as  those  pertaining  to  new  lines  of  work  which  must,  of  necessity,  be  ex- 
perimental for  a  time.  There  is  then  much  work  where  the  practice  is  so 
dependent  upon  special  conditions  that  general  conclusions  or  recommenda- 
tions are  not  applicable;  but  there  is  no  question  of  practice  from  which 
some  good  cannot  be  obtained  by  discussion. 

Much  information  of  importance  may  be  brought  before  a  meeting  with 
no  view  to  adoption  of  recommendations.  Mere  descriptive  data  of  certain 
lines  of  work,  brought  out  from  year  to  year,  may  be  of  value  and  have  an 
effect  according  to  its  worth.  Data  of  experience  on  a  particular  road  arc 
more  than  likely  to  find  some  one  working  under  similar  conditions  on  an- 
other road  who  is  eager  to  get  the  information. 

The  educational  value  of  discussion  cannot  be  too  highly  rated,  for  it 
often  puts  flesh  and  blood  on  a  mere  skeleton  of  a  committee  report  that 
has  been  haggled  down  or  compromised  through  disagreement  in  the  com- 
mittee.    Ordinarily   the   aggregate    of   individual    thought    in    a    convention 
should  be  superior  to  the  best  possible  expression  of  a  committee.     A  com- 
mittee report  may  reasonably  be  expected  to  fall   short  of  the  possibihtics 
of  discussion,  and  even  discussion  seldom  rises  to  the  full  latent  force  of  the 
membership.     A    vote   on   a   committee   report   without    free    and    full   dis- 
cussion is  duty  only  partially  performed,   and   the  action   may   be  mislead- 
ing, because  action   on  questions  only  one  side  or  one  phase   of  which  is 
presented,  may  ignore  many  qualifying  terms  which  discussion  might  other- 
wise have  brought  forth.     And  it  is  one  of  the  valuable  things  about  a  dis- 
cussion that  it   may  point   out   limitations   in  a  practice   which    conclusions 
too  loosely  or  too  generally  drawn  may  have  overstated,  but   which,  never- 
theless, pass  by  the  vote.     In  such  event  the  discussion  puts  the  conclusions 
in  proper  light  before  the  inexperienced. 
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The  educational  scheme  of  the  national  engineering  societies  consists 
mainly  in  the  presentation  of  individual  papers,  with  oral  and  written  dis- 
cussions thereon.  But  very  little  of  the  work  of  these  associations  is 
through  committee  reports,  and,  as  a  consequence,  there  are  but  few  sub- 
jects on  which  these  associations,  as  a  body,  make  recommendations.  In- 
dividual papers  are  perhaps  the  best  channel  for  recording  opinions  in  a 
forcible  manner.  The  words  of  the  author  stand  in  the  paper  unchanged, 
regardless  of  the  trend  of  the  discussion,  which,  as  we  well  know,  is  not 
always  the  case  with  a  committee  report  by  the  time  the  convention  gets 
through  with  it  It  should  be  said,  however,  that  the  practice  of  some  as- 
sociations is  to  leave  the  wording  of  the  committee  stand  in  the  original 
form,  or  as  first  presented  in  the  report,  such  changes  as  are  made  in  course 
of  the  discussion  being  expressed  in  the  conclusions. 

Members  will  usually  express  themselves  with  greater  freedom  in  the 
discussion  of  an  individual  paper  than  they  may  feel  like  doing  by  a 
proceeding  which  carries  with  it  the  sanction  of  the  association;  or  a  mem- 
ber might  speak  with  less  hesitancy  if  he  knows  that  his  remarks  will 
simply  go  on  record,  than  he  would  with  the  knowledge  that  his  expressed 
opinion  may  have  the  effect  of  changing  the  sense  of  the  matter  offered  by  the 
committee.  A  paper  and  the  discussion  of  it  in  full  will  very  frequently 
indicate  to  the  reader  the  consensus  of  opinion,  just  as  well  as  though 
formal  conclusions  had  been  submitted  and  acted  upon  by  the  meeting  or 
convention.  On  the  other  hand,  the  same  thorough  examination  of  a  com- 
mittee report  and  the  ensuing  discussion  may  sometimes  cause  one  to  form 
an  opinion  at  variance  with  the  sentiments  carried  by  vote,  for  it  is  a 
common  fault  of  all  associations  that  the  yeas  and  nays  seldom  constitute 
a  full  vote. 

For  treating  a  subject  that  deals  with  new  or  experimental  lines  of  work, 
where  the  remarks  are  mainly  descriptive,  or  on  which  decided  opinion  is 
not  called  for,  the  individual  paper  is  particularly  appropriate.  The  same 
is  true  when  treating  of  work  that  is  rather  outside  the  field  of  the  as- 
sociation, but  which,  nevertheless,  may  be  of  interest  through  some  bearing 
it  may  have  on  the  line  of  work  which  the  association  represents.  The 
assignment  of  a  subject  to  a  single  author  who  is  particularly  well  fitted 
for  handling  it  may  also  be  a  surer  method  of  getting  it  before  the  as- 
sociation with  some  fullness  than  would  result  through  the  machinery  of 
a  committee  the  members  of  which  are  unfamiliar  with  the  practice  that  is 
to  be  investigated.  It  is,  therefore,  well  worth  considering  whether  a  sub- 
ject that  is  to  be  brought  before  an  association  can  best  be  handled  by  a 
committee  or  by  a  single  author. 

Not  l^  any  means  the  least  of  the  benefits  of  association  are  the  social 
opportunities.  The  acquaintances  formed  at  the  meetings  enter  one's  life 
and  make  lasting  impressions.  The  contact  of  experience  and  opinion  wears 
off  the  rough  edges  and  sharp  comers,  fills  up  the  voids  and  has  decidedly 
a  poising  and  broadening  influence.  The  people  whom  one  meets  in  the 
conventions  have  been  trained  in  his  own  school,  and  any  desired  knowledge 
associated  with  the  particular  vocation  that  is  lacking  in  one  may  be  found 
in  another.  Membership  in  such  organizations  and  attendance  at  the  meet- 
ings is  indeed  a  pleasing  experience,  full  of  advantages  in  more  ways  than 
can  be  reckoned  to  business  account.  It  is  difficult  to  imagine  a  more 
practical  and  sensible  way  to  combine  business  with  recreation  and  op- 
portunity to  study  the  men  of  one's  own  calling.  If  those  who  have  par- 
ticipated* in  these  conventions  a  number  of  times  will  but  reflect  upon  the 
extent  and  value  of  the  acquaintances  formed  on  these  occasions,  and 
then  try  to  imagine  how  this  same  breadth  of  intercourse  and  knowledge 
of  character  could  have  been  obtained  in  any  other  way,  I  think  they  will 
realize  very  strongly  this  phase  of  the  benefits  of  association. 

President. — Before  we  adjourn  we  will  have  the  report  of  the 
nominating  committee. 
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REPORT  OF  THE  NOMINATING  COMMITTEE. 

Denver,  Oct  18,  191a 
To  the  OMcers  and  Members  of  the  American  Railway  Bridge  and  Building 
Association: 

The  nominating  committee,  after  careful  consideration,  presents  the  fd- 
lowing  list  of  names  for  officers  and  members  of  the  executive  committee 
for  the  ensuing  year: 

President — H.  Rettinghouse,  Chicago  &  Northwestern  Ry. 

First  Vice-President— F.  E.  Schall,  Lehigh  Valley  R.  R. 

Second  Vice-President — ^A.  E  Killam,  Intercolonial  Ry. 

Third  Vice-President — ^J.  N.  Pen  well.  Lake  Erie  &  Western  Ry. 

Fourth  Vice-President — ^T.  L.  D.  Had  wen,  Chicago,  Milwaukee  &  St 

Paul  Ry. 
Secretary — C.  A.  Lichty.  Chicago  &  Northwestern  Ry. 
Treasurer — ^J.  P.  Canty,  Boston  &  Maine  R.  R. 

Executive  Members — ^T.  J.  Fullem,  Illinois  Central  R.  R.;  G.  Aldridj, 
New  York,  New  Haven  &  Hartford  R.  R. ;  P.  Swenson,  Minneapolis 
St.  Paul  &  Sault  Ste.  Marie  R.  R. ;  G.  W.  Rear,  Southern  Pacific  Co. ; 
W.  O.  Eggleston,  Erie  R.  R. ;  W.  F.  Steff ens,  Boston  &  Albany  R.  R. 

R.  H.  Reid, 
S.  F.  Pattessok, 
A.  S.  Markley, 
W.  O.  Eggleston, 
W.  W.  Perry, 

Committee. 

President. — A  motion  to  adjourn  will  be  entertained  in  order 
to  accept  the  invitation  of  the  management  of  the  Auditorium  to 
visit  the  "  Streets  of  all  Nations  "  which  is  now  being  held  there. 

Meeting  adjourned  at  9:00  P.  M. 

MORNING  SESSION. 

Wednesday,  October  19,  1910. 
Wednesday  forenoon  was  occupied  by  discussion  of  the 
various  subjects. 


AFTERNOON. 

The  afternoon  was  devoted  to  a  trip  to  Georgetown  and 
Silver  Plume,  for  which  was  arranged  a  train  of  six  cars  via 
the  Colorado  and  Southern  Ry.  The  trip  was  a  pleasant  one 
indeed. 

MORNING  SESSION. 

Thursday,  Oct.  20,  1910. 

Meeting  called  to  order  at  9 :  15  A.  M. 

The  secretary  announced  that  a  trolley  ride  had  been  ar- 
ranged to  take  the  party  to  the  "  foot-hills  "  during  the  after- 
noon. 
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Sccretairy. — During  the  past  year  I  have  taken  it  upon  my- 
self to  publish  two  numbers  of  a  small  pamphlet,  which  you 
have  all  seen,  called  the  "  Bulletin."  The  object  is  to  publish 
news  items  and  notices,  all  of  which  may  be  of  interest  to  the 
members  of  the  association.  I  would  like  to  have  a  vote  of  this 
convention  as  to  whether  you  wish  the  publication  continued. 

It  was  voted  unanimously  to  have  it  continued. 

President. — ^We  will  next  have  the  report  of  the  Auditing 
Committee. 

REPORT  OF  AUDITING  COMMITTER 

Denver,  Oct.  20,  1910. 
To  the  Oifkers  and  Members  of  the  American  Railway  Bridge  and  Building 
Association: 

We  have  carefully  audited  the  books  of  the  secretary  and  the  treasurer 
and  find  them  kept  in  a  neat  and  practical  manner.  The  reports  as  sub- 
mitted by  them  to  the  association  are  found  to  be  correct 

Lee  Jutton, 
J.  N.  Penwell, 
G.  Aldrich, 

Committee, 

President. — We  will  now  have  the  report  of  the  obituary 
committee. 


REPORT  OF  THE  OBITUARY  COMMITTEE. 

Denver,  Oct.  20,  1910. 
To  the  Officers  and  Members  of  the  American  Railway  Bridge  and  Building 
Association: 

Whereas,  Our  Almighty  Father,  in  his  divine  wisdom  has  deemed  it 
best  to  remove  from  our  midst  eight  of  our  respected  members,  thus  remind- 
ing us  of  the  shortness  of  life  and  the  necessity  of  preparing  for  the  one  call 
that  is  sure  to  come,  therefore  be  it 

Risolvid,  That  we  deeply  deplore  and  sincerely  mourn  the  loss  of  these 
brothers:  James  D.  Gilbert,  Holland  W.  Fletcher,  Oiarles  M.  Large,  Jacobus 
Van  der  Hoek,  Daniel  Robertson,  E.  M.  Gilchrist,  and  William  Renton. 

Resoived,  That  our  secretary  extend  to  the  widows  and  families  of  these 
deceased  brothers  the  sincere  sympathy  of  this  association  and  that  a  copy 
of  these  resolutions  be  printed  in  our  proceedings  and  a  copy  sent  to  their 
respective  families. 

S.  F.  Patterson, 
D.  C.  ZooK, 
D.  L.  McKee, 

Committee, 

Mr.  Penwell. — I  move  that  the  report  be  accepted. 

Motion  seconded  and  carried. 

Mr.  Reair. — Mr.  President  and  gentlemen:  It  has  been  a 
great  disappointment  to  the  members  from  the  Pacific  coast  that 
we  were  not  able  to  furnish  a  photograph  of  Mr.  Robertson,  of 
the  Southern  Pacific  Co.  to  accompany  the  memoir.    Mr.  Robert- 
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son  had  been  supervisor  of  bridges  and  buildings  on  the  largest 
division  of  the  system,  and  he  started  on  that  work  when  the 
road  was  being  built,  at  the  time  when  all  the  material  was 
brought  around  the  horn  in  sailing  vessels,  some  of  it  taking  a 
year.  He  was  in  charge  of  getting  the  material  to  the  front, 
and  those  who  knew  him  at  that  time  and  since  have  great  re- 
spect for  the  grand  old  man  and  for  his  knowledge  and  ability. 
In  March  of  this  year  he  was  retired  on  a  pension,  after  serv- 
ing 40J/2  years  with  one  company  and  in  one  place,  and  at  that 
time  the  members  of  the  maintenance  of  way  department  gave 
him  a  banquet.  At  that  meeting  the  assistant  general  manager, 
the  head  of  all  the  departments,  and  the  general  manager  of 
another  road  came  there  to  do  him  honor.  Speeches  were  made 
by  old  men  giving  him  credit  for  what  he  had  accomplished, 
and  expressing  adoration  for  w*hat  he  had  done  for  us.  We  little 
thought  that  in  three  months  he  would  leave  us,  but  it  was  a 
fact  that  within  three  months  he  died.  He  had  been  a  strong 
man,  with  a  large  and  powerful  frame — a  man  we  all  called 
"Uncle  Dan,"  and  respected  him  as  if  he  had  been  a  relative. 
I  feel  it  is  not  right  to  let  this  chance  go  by  without  telling  you 
of  him,  so  I  took  this  opportunity.  I  believe  that  some  of  you  have 
met  him,  and  will  remember  him  as  a  kindly  old  man,  and  wc  of 
the  Pacific  coast  have  not  yet  got  over  mourning  for  him. 

President. — We  have  a  letter  from  Mr.  Stern,  chairman  of 
the  committee  on  Subject  No.  7,  "  Best  method  of  numbering 
bridges,"which  the  secretary  will  read.  (See  letter  under  sub- 
ject No.  7.) 

REPORT  OF  COMMITTEE  ON  SUBJECTS. 

The  committee  appointed  for  the  selection  of  subjects  for 
the  next  Annual  Meeting  begs  leave  to  make  the  following  report: 

1.  Fire-proofing  frame  and  pile  trestle  bridges. 

2.  Derricks  or  other  appliances  for  the  handling  of  heavy  material  in 
supply  yards. 

3.  Best  method  of  numbering  bridges   (continued  from   1910). 

4.  Arrangement  of  buildings  and  platforms  for  small  towns,  as  to  con- 
venience and  appearance,  and  location  on  either  one  or  more  main  tracks  (con- 
tinued). 

5.  Sash,  sizes  and  kinds  of  glass  that  are  most  economical  to  use  in 
round  houses  and  other  shop  buildings. 

6.  Best  designs  and  most  economical  pumping  engines — gasoline,  oil  or 
electric. 

7.  Records  of  bridges,  buildings  and  other  structures;  showing  their 
record  from  the  time  the  structure  was  built,  with  cost  of  construction  and 
maintenance. 
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8.  Qincrete  tank  construction. 

9.  Advisability  of  using  brick  veneer  -for  station  buildings. 

la  Roofs  and  roof  coverings.  Recommend  the  types  of  roofings  best 
suited  for  different  types  of  buildings,  with  special  reference  to  the  kind  and 
incline  of  roof  deck ;  size  and  location  of  buildings ;  adaptability  of  the  proper 
application  by  railroad  men;  necessity  for  painting  or  coating  at  stated 
intervals;  probability  of  this  being  done;  and  fire  retardant  value.  Also  re- 
port on  the  value  of  guarantees,  especially  when  material  is  applied  by  other 
than  the  guarantor. 

II.  Protection  of  embankments  (continued). 

J.    H.    Markley, 

E.   B.   ASHBY, 

G.  W.  Rear, 
A.  A.  Wolf, 
W.  W.  Perry, 

Committee, 

Mr.  Penwell. — I  move  the  adoption  of  the  report  of  the 
committee  on  subjects. 

President. — You  have  heard  the  motion,  I  believe  it  was 
intended  to  include,  as  No.  11,  the  subject  of  washouts.  The  com- 
mittee I  believe  consented  to  embody  that  in  their  report. 

Motion  Carried. 

President. — ^The  question  of  amendment  to  the  constitution 
will  now  be  taken  up,  the  amendment  as  proposed  being  shown 
in  the  proceedings  for  last  year,  together  with  the  remarks  of 
the  president. 

Mr.  Schall. — ^The  constitution  provides  that  notification 
should  be  given  two  or  three  months  ahead  of  the  meeting,  so 
that  everyone  will  know  what  is  coming  up. 

Secretary. — It  was  not  thought  necessary  t<y  send  out  special 
notice  of  this,  on  account  of  its  iaaving  been  printed  in  the 
proceedings. 

Mr.  Schall. — Being  published  in  the  proceedings  does  not 
constitute  a  notice.   I  think  a  special  notice  should  be  sent  out. 

Mr.  Rear. — As  far  as  I  am  concerned,  and  as  far  as  the 
majority  is  concerned,  I  think  the  notice  in  the  proceedings  is 
sufficient,  and  I  think  that  inasmuch  as  the  association  will  not 
be  25  years  old  for  some  time,  we  can  vote  on  this  question  .next 
year. 

President. — We  will  pass  this  matter. 

Mr.  Patterson. — I  feel  under  great  obligations  to  our  secre- 
tary for  the  special  train  which  he  arranged  for  from  Chicago. 
I  move  that  he  be  given  a  rising  vote  of  thanks. 

Motion  carried. 

President- — If  there  is  any  further  business  it  might  come 
up  now. 
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Mr.  Rear. — It  appears  to  mc  that  our  proceedings  are  of 
some  importance,  and  I  do  not  think  that  they  are  properly 
bound.  I  have  had  conversation  with  some  of  the  members  on 
the  subject,  and  suggest  that  one  copy  of  the  proceedings  for 
each  member  be  bound  in  a  permanent  cover.  I  have  no  idea 
what  it  would  cost,  and  whether  the  financial  conditions  <rf  the 
association  would  warrant  that  kind  of  a  binding.  Until  the 
matter  is  further  discussed,  therefore,  I  will  not  make  any  mo- 
tion, but  I  would  like  to  see  each  member  have  a  permanently 
bound  copy,  and,  if  necessary,  eadi  member  could  pay  something 
additional  if  the  financial  condition  of  the  association  will  not 
warrant  the  extra  expense.  I  would  also  suggest  that  each 
member  be  provided  with  such  other  bound  copies  as  he  would 
care  to  pay  for. 

Mr.  Penwell. — I  have  been  in  the  habit,  ever  since  I  became 
a  member,  of  having  my  copies  of  the  proceedings  permanently 
bound  in  a  good  cloth  binding.  I  regard  this  as  an  important 
matter  for  the  proper  keeping  of  my  personal  files .  It  has*  always 
cost  me  from  $1.36  to  $1.50  a  copy.  I  do  not  know  what  it  would 
cost  the  association,  but  probably  a  great  deal  less,  and  we  could 
get  along  with  a  little  less  elaborate  binding  than  I  am  using.  If 
it  could  be  done  consistently,  I  would  like  to  see  the  association 
have  one  copy  bound  for  each  member,  but  if  not,  then  give  the 
members  the  opportunity  to  have  them  bound  at  the  reduced 
rate,  which  would  be  granted  by  having  400  copies  bound.  By 
having  that  number  bound  the  work  would  probably  be  done  at 
one-half  the  cost  per  copy  that  would  be  charged  for  a  smaller 
total  number. 

Mr.  Markley. — ^We  seem  to  have  a  considerable  amount  of 
surplus  funds,  and  I  think  that  the  association  could  stand  the 
expense  of  this.  I  make  a  motion  that  the  association  pay  the 
cost  of  the  binding. 

Motion  seconded. 

Mr.  Penwell. — In  order  that  the  motion  be  perfectly  clear, 
T  understand  that  each  member  will  be  furnished  one  copy  bound 
in  cloth. 

Mr.  Markley. — ^That  is  the  understanding:  one  copy  for  each 
member  who  is  in  good  standing. 

Motion  carried. 

President. — ^The  next  thing  in  order  is  the  selection  of  a  loca- 
tion for  the  next  meeting. 
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Secretary. — Before  that  question  comes  up  I  would  like  to 
call  your  attention  to  the  map  which  we  have  put  up,  showing  the 
dates  and  places  at  which  conventions  have  been  held  in  the 
past.  You  will  see  that  we  have  met  only  twice  in  the  western 
half  of  the  United  States,  but  considerable  pressure  has  been 
brought  to  bear  by  a  number  of  the  members  of  the  associa- 
tion in  the  East  to  have  the  meeting  next  time  somewhere  near 
the  center  of  population.  The  great  majority  of  our  members 
are  in  the  middle  part  of  the  country.  We  have  met,  for  the 
last  two  years,  at  the  extremes,  Jacksonville  and  Denver,  and  I 
make  these  remarks  before  you  bring  up  the  subject  of  the 
nomination  of  cities. 

Mr.  Rear. — I  do  not  suppose  any  one  here  can  say  how  glad 
we  would  be  to  have  you  come  over  on  our  side, — that  is,  to 
the  coast — and  if  you  feel  that  you  cannot  come  over  in  a  body, 
we  would  be  glad  to  have  you  coi^e  individually.  There  is  one 
reason  why  I  would  be  against  having  all  of  you  come  in  a  body, 
as  if  you  came  that  way  you  would  not  care  to  go  back,  and  then 
some  of  us  would  lose  our  jobs.  We  anticipate  having  a  great 
time  in  San  Francisco  in  1915,  to  celebrate  the  completion  of  the 
Panama  canal,  and  we  are  making  a  terrible  fuss  over  it;  so 
I  think  we  might,  possibly,  five  years  from  now,  get  as  far  away 
as  that.    We  are  therefore  going  to  make  a  special  bid  for  1915. 

Member. — I  believe  we  can  all  get  together  in  Los  Angeles 
next  year,  and  I  will  nominate  that  place  for  the  next  meeting. 

Mr.  Costolo. — I  am  in  favor  of  St.  Louis.  It  is  centrally 
located,  the  climate  is  fine  there  in  October,  and  it  is  well  quali- 
fied to  take  care  of  our  convention. 

Mr.  Rettinghouse. — I  believe  it  has  been  quite  fittingly 
stated  by  Mr.  Costolo  that  the  climate  is  delightful  in  St.  Louis 
at  this  time  of  the  year.  It  may  be  unnecessary  to  say  anything 
about  a  climate  like  this  (in  Denver),  and  I  think  there  should 
be  some  flexibility  in  the  dates  of  our  meeting^.  We  should 
have  the  meeting  at  the  time  of  the  year  that  is  best  suited  to 
the  climate.  A  remark  was  made  by  our  secretary  that  we  have 
met  only  twice  west  of  the  geographical  center,  and  it  should 
be  borne  in  mind  that  there  is  a  large  country  over  here  in  the 
great  Pacific  Northwest,  (indicating  on  the  chart),  which  should 
not  be  overlooked.  We  cannot  expect  the  members  to  come 
this  far  every  year,  but  we  should  make  the  meeting  place  for 
the  convention  in  such  places  once  in  a  while,  the  same  as  we 


44  BUSINESS    SESSION 

are  going  to  do  with  the  southwestern  lines.  Perhaps  some  of 
you  have  been  through  the  Pacific  Northwest,  and  the  Canadian 
Northwest  but  more  than  likely  the  great  majority  of  you  have 
no  idea  of  the  country.  I  have  been  over  there,  and  I  was  sur- 
prised. They  have  no  "  two-for-a-penny "  railroads*  in  that 
country ;  they  have  railroads  and  improvements  that  would  be  a 
surprise  to  many  of  you.  They  are  as  far  advanced  in  the  way 
of  building  and  maintaining  railroads  as  any  in  this  country, 
and  in  some  respects  they  are  ahead.  Winnipeg,  Canada,  is  an 
ideal  place  for  a  convention.  I  have  been  consulting  some  rail- 
road men,  and  I  can  assure  you  that  we  would  receive  a  great 
welcome  if  we  held  our  convention  in  that  city.  It  is  easy  to 
reach  for  all  the  members,  via  the  Canadian  Pacific,  Grand  Trunk 
Pacific,  and  Great  Northern,  and  it  is  only  one  night's  ride  from 
St.  Paul.    Mr.  President  I  nominate  Winnipeg,  Canada. 

Mr.  Penwell. — The  center  of  population  is  28  miles  from 
Indianapolis,  but  I  am  not  going  to  nominate  Indianapolis  this 
year.  I  would,  however,  like  to  see  this  convention  go  to  Indian- 
apolis some  time  later.  I  see  on  the  map  a  place  between  Lake 
Huron  and  Lake  Erie,  on  a  beautiful  river — a  place  where  there 
are  magnificent  people,  and  congenial  people,  and  many  other 
things  we  might  say  if  we  had  the  time,  but  I  will  not  stop  to 
name  them;  I  refer  to  the  City  of  Detroit,  Mich.,  which  I  will 
nominate. 

Mr.  Clark. — I  nominate  Montreal. 

Mr.  Scribner. — A  good  general  plan  to  adopt,  as  something 
catering  to  the  convenience  of  the  members,  would  be  to  hold 
one  convention  in  the  center — that  is,  the  center  of  the  location 
of  the  members — then  perhaps  go  to  the  extreme  to  the  east, 
then  to  the  center  again,  then  to  the  extreme  in  the  other  direc- 
tion. In  that  way  the  convention  would  be  handy  to  all  the 
members  every  few  years. 

Mr.  Stannard. — I  move  that  the  nominations  be  closed. 

Mr.  Qark. — I  second  the  motion. 

Secretary. — The  following  cities  have  been  nominated:  Los 
Angeles,  Winnipeg,  Montreal,  Detroit  and  St.  Louis. 

The  first  three  ballots  resulted  in  Detroit,  Montreal  and 
Winnipeg  losing  out  in  the  order  named.  After  considerable 
discussion  as  to  the  advisability  of  meeting  at  Los  Angeles,  the 
nomination  of  that  city  was  withdrawn,  leaving  St.  Louis  as  the 
meeting  place  for  the  convention  in  October,  1911. 
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Mr.  Rettinghouse. — I  move  that  we  suspend  the  rules,  and 
that  St.  Louis  be  named  as  the  place  for  the  next  meeting,  with- 
out the  necessity  of  another  ballot. 

Motion  seconded,  and  St.  Louis  selected. 

President. — Next  in  order  is  the  election  of  officers.  The 
secretary  will  again  read  the  report  of  the  nominating  com- 
mittee.    (Report  read.) 

Mr.  Stannard. — I  move  that  we  suspend  the  rules,  and  that 
Deacon  Patterson  cast  one  ballot  for  the  election  of  the  of- 
ficers as  named. 

Motion  carried. 

President. — The  officers,  as  nominated,  are  elected,  there 
being  no  opposition.  The  next  thing  in  order  is  the  installation 
of  the  officers.    The  new  officers  will  please  come  forward. 

The  new  officers  were  installed,  and  Mr.  Rettinghouse  took 
the  chair  and  outlined  briefly  the  work  for  the  coming  year. 

Secretary — We  have  a  report  from  the  committee  on  resolu- 
tions as  follows: 

REPORT  OF  THE  COMMITTEE  ON   RESOLUTIONS. 

Denver,  Oct.  19,  1910. 
To  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  resolutions  respectfully  submits  the  following  report: 

Resolved,  that  the  thanks  of  this  association  be  extended  to  Mr.  A.  J. 
Spengel,  chairman  of  the  board  of  supervisors  of  Denver  County  who,  in 
behalf  of  the  county  and  Denver  City  so  ably  addressed  the  convention  and 
so  heartily  oflFered  us  the  freedom  of  the  City ; 

To  Mr.  S.  F.  Dutton,  proprietor,  and  Mr.  F.  W.  Paget,  manager  of  the 
Albany  Hotel,  for  their  excellent  treatment  of  the  members  and  their  families ; 

To  the  daily  press  for  their  interest  and  reports  on  our  proceedings ; 

To  Mr.  W.  M.  Camp,  editor  of  the  Railway  and  Engineering  Review, 
and  Mr.  H.  H.  Simmons,  associate  editor  of  the  Railway  Age-Gazette,  for 
their  attendance  and  helpful  interest  during  the  meetings; 

To  Mr.  H.  Rettinghouse,  and  Mr.  W.  M.  Camp,  for  the  papers  which 
they  prepared  and  read  at  this  convention ; 

To  the  Chicago  &  Northwestern  Ry..  Union  Pacific  R.  R.  and  the  Pull- 
man Co.  for  special  train  service  from  Chicago  to  Denver; 

To  the  Colorado  &  Southern  Ry.,  for  special  train  service  for  side  trips 
in  the  vicinity  of  Denver  and  Colorado  Springs ; 

To  the  various  other  railroads  which  provided  transportation  for  our 
members  and  their  families  to  and  from  the  convention ; 

To  the  members  of  the  Railway  Supply  Men's  Association  for  their 
interesting  efforts  to  entertain  our  members  and  their  families; 

To  the  committee  on  arrangements,  consisting  of  Messrs.  W.  T.  Powell 
and  James  Parks,  for  their  successful  efforts  in  providing  hotel  accommoda- 
tions and  special  features  of  entertainment  during  the  convention ; 

To  the  officers,  the  members  of  the  various  committees,  and  other  mem- 
bers who  so  generously  contributed  their  time  and  efforts  in  making  this 
one  of  the  best  conventions  in  the  history  of  the  Association. 

J  AS.  Stannard, 
J.  M.  Staten, 

Committee. 
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Mr.  Gumphrey. — I  move  that  the  report  be  accepted. 

Motion  seconded  and  carried. 

President. — Is  there  any  further  business  to  come  before 
this  convention  ?    If  not  a  motion  to  adjourn  is  in  order. 

Mr.  Eggleston. — I  move  we  adjourn. 

President. — It  is  moved  that  the  convention  adjourn  to  meet 
in  St.  Louis  on  the  third  Tuesday  in  October,  1911.  All  in  favor 
will  signify  by  the  usual  sign. 

Motion  carried. 

President. — We  stand  adjourned. 

Meeting  adjourned  at  12 :  00  M.  Thursday,  Oct.  20,  1910. 

ARTHUR  HANSON,  C.  A.  LICHTY, 

Stenographer.  Secretary. 


Subject  No,  1. 

METHODS     OF      PROTECTING      EMBANKMENTS 

AGAINST     CURRENTS     AND     RESTORING 

THEM    WHEN    WASHED    OUT. 

REPORT  OF  COMMITTEE. 

If  a  sufficient  number  of  openings  were  left  in  embankments  and  the 
structures  built  in  a  workmanlike  manner,  railroads  would  not  be  so  liable 
to  washouts.  They  are  now,  and  have  ever  been,  too  much  inclined  to 
reduce  openings.  In  many  instances  serious  washouts  occur  because  or- 
dinary trestles  have  been  built  where  there  should  have  been  larger  dear 
waterways.  In  trestles  the  bents  may  be  of  piles,  well  driven,  but  should 
there  come  an  accumulation  of  drift,  the  earth  may  be  scoured  from  around 
the  piling,  and  cause  the  bridge  either  to  be  washed  away,  or  the  flow  of 
water  retarded  and  a  washout  occur  at  the  approach  of  the  trestle  or  other 
point,  and  frequently  rise  to  flow  entirely  over  the  roadbed  on  either  side  of 
the  structure. 

In  addition  to  this,  a  stream  that  frequently  gives  trouble  and  causes 
serious  delay  to  traffic  may  overflow  and  fill  in  the  land  on  the  upper  side  of 
the  road.  If  this  condition  is  allowed  to  continue  a  few  years  it  may  become 
necessary  to  raise  the  track  in  that  vicinity,  particularly  if  the  soil  is  of  a 
sandy  nature. 

When  several  panels  of  a  trestle  are  washed  out  and  it  is  desired  to  pass 
trains  quickly,  a  good  plan  is  to  point  piles  and  work  them  into  the  soil 
with  cant  hooks.  When  all  the  piles  have  been  set  and  braced,  place  sash 
near  the  grade  and  jack  them  in.  After  all  of  the  bents  have  been  placed  in 
this  manner,  with  the  track  standing  sufficiently  high  to  allow  for  settling, 
run  empty  cars  over  the  structure  to  settle  it,  and  then  block  up.  Then  run 
over  the  loads,  after  which  allow  the  engines  to  cross,  but  the  first  engine 
should  not  move  faster  than  ten  miles  per  hour. 

Work  done  in  this  manner  will  require  close  attention  until  piles  can  be 
driven.  Frequently  such  a  temporary  structure  can  be  built  and  traffic 
resumed  before  a  pile  driver  can  reach  the  defective  point  The  piles  for 
this  temporary  structure  can  sometimes  be  cut  from  woods  near  the  wash- 
out 

It  is  again  often  the  case  that  culverts  are  placed  under  roadbed  suf- 
ficiently large  to  carry  the  water,  but  they  become  choked  with  drift  and  the 
fill  is  blown  out.  Such  danger  can  be  obviated  by  making  the  opening  larg- 
er. We,  of  course,  realize  the  importance  of  removing  or  burning  any  brush 
or  obstruction  at  or  near  the  mouths  of  culverts  or  trestles  as  often  as 
such  accumulations  occur. 

We  will  now  pass  to  consideration  of  the  case  where  high  water  has 
washed  out  the  roadbed  and  the  track  has  been  carried  from  the  fill.  Where 
the  fill  is  low  and  the  track  is  not  turned  over,  it  can  readily  be  lined  back 
to  its  original  bed  without  taking  it  apart;  but,  if  the  track  is  turned  over 
it  is  cheaper  to  first  remove  the  ties  from  the  rail.  In  that  event  have  the 
ties  placed  on  the  roadbed  and  the  rail  moved  to  one  side  by  lifting  it  with 
a  large  force  and  dropping  it  upon  the  ties  without  uncouphng. 

47 
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The  most  difficult  problem  encountered  in  such  a  case  is  in  separating 
the  ties  from  the  rails.  A  good  plan  is  to  cut  poles  lo  to  12  feet  long,  and, 
using  them  as  levers,  pry  off  the  ties.  This  method  has  been  made  use  of 
quite  successfully. 

It  frequently  occurs  when  the  roadbed  is  badly  washed  that  water  is 
encountered  too  deep  to  crib,  but  temporary  bents  may  be  placed  in  such 
holes  to  advantage.  This  difficulty  occurs  particularly  where  there  is  a 
large  river  to  contend  with. 

Should  the  water  carry  the  track  from  the  roadbed  and  it  lodge  against 
trees  it  should  be  floated  back  to  its  original  bed  while  the  water  is  up,  if 
possible.    It  may  be  pulled  in  by  a  hand  crab  or  with  an  engine. 

Where  the  overflow  occurs  frequently  the  track  should  be  raised  above 
the  danger  line.  Until  this  can  be  done  the  trestle  should  be  securely  an- 
chored and  the  track  ballasted  with  heavy  stone  or  slag.  If  it  is  not  possible 
to  secure  either  kind  of  ballast,  a  Bermuda  sod  is  very  good.  The  track 
also  should  be  anchored  at  such  points.  This  can  be  done  by  driving 
piles  alternately  30  feet  apart.  A  very  cheap  and  effective  way  is  to  bore 
holes  near  the  ends  of  the  ties  alternately  30  feet  apart,  and  drive  a  iJ4  J"ch 
bolt  into  the  roadbed,  leaving  the  nut  on  the  upper  side.  The  work  of  driv- 
ing can  be  done  from  a  push  car. 

Where  bad  washouts  have  occurred  and  much  cribbing  has  to  be 
done,  a  steam  derrick  is  one  of  the  handiest  tools  obtainable  for  loading 
timber  and  placing  it  on  the  roadbed,  particularly  so  if  the  timbers  are 
long  and  heavy. 

A  wash  or  slide  may  occur  at  the  side  of  a  fill  or  near  the  mouth  of  an 
opening.  Such  trouble  is  frequently  due  to  the  manner  in  which  water  is 
permitted  to  strike  the  opening,  and  it  can  frequently  be  obviated  by  chang- 
ing the  current.  Should  it  not  be  practicable  to  change  the  water  course 
where  it  runs  parallel  with  the  roadbed  it  may  be  riprapped  with  heavy 
stone.  In  such  a  case  it  is  a  good  plan  to  dig  a  good  foundation  two  feet 
below  the  surface,  begin  the  wall  in  the  ditch  and  run  it  up  at  a  slope  of  2 
to  I.  The  bottom  of  the  ditch  or  channel  should  be  floored  with  hea\7 
stone.  Such  construction  will  frequently  answer  the  purpose  of  a  concrete 
wall  and  can  be  built  much  cheaper.  A  wall  should  be  used  at  the  ends  of 
all  trestles  that  are  subject  to  wash. 

In  cases  where  slides  have  occurred,  caused  by  the  current  undermining 
the  roadbed,  and  rock  can  not  be  secured,  it  is  advisable  to  drive  piling  at 
the  lower  edge  of  the  fill  and  begin  a  wall  of  timber  well  under  ground. 
Timber  of  12  x  12  inch  size  should  be  placed  on  the  side  of  the  piling  near- 
est the  track.     This  construction  will  hold  securely  until  the  timber  decays. 

If  the  earth  is  of  prairie  formation  it  is  subject  to  cracking  during  dry 
weather,  and  when  the  rains  begin  the  water  is  absorbed  by  the  cracks,  and 
if  the  fill  is  inclined  to  slide,  from  any  cause,  it  is  more  liable  to  do  so 
after  heavy  or  continuous  rainfall.  This  can  be  prevented  by  ballasting  and 
spreadincr  the  ballast  to  the  slope  from  the  ends  of  the  ties  to  the  outer  edge 
of  the  fill.  A  spread  of  four  to  six  inches,  to  retain  the  moisture,  is  re- 
quired. The  cracks  will  not  occur  where  the  sun  is  kept  from  the  earth. 
Clay  or  soil  of  a  sandy  nature  will  answer  when  ballast  can  not  be  obtained. 

If  the  fill  is  of  a  sandy  nature  the  entire  embankment  is  inclined  to 
wash,^  but  if  a  spread  of  four  inches  of  cinders  be  placed  on  the  fill  to  the 
edge  of  the  slope,  on  either  side  of  the  ties,  the  bank  will  not  wash  at  all 
on  top  and  not  nearly  so  bad  on  the  sides.  The  falling  water,  being  ab- 
sorbed by  the  cinders  does  not  flow  down  the  sides  of  fills  with  such 
force. 

When  the  track  is  placed  back  on  the  roadbed  and  trains  begin  to 
move,  the  pile  driver  should  begin  work  to  replace  temporarv  trestles.  Slajff 
or  stone  should  be  used  to  ballast  the  track  and  fill  up  small  washes,  but  if 
neither  stone  nor  slag  be  available,  the  next  best  material  with  which  to 
surface  is  clay.  The  timber  used  for  cribbing  should  he  removed  as  the 
track  is   surfaced. 

Where  heavy  drifts  of  debris  accumulate  against  a  trestle  or  piers  a  der- 
rick car  with  a  wrecking  crew  can  be  used  advantageously ;  in  fact  much  more 
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satisfactorily  than  an  engine  with  block  and  fall.  In  removing  drift  to  re- 
lieve a  structure  it  is  sometimes  advisable  to  use  dynamite.  Where  heavy 
washing  or  scouring  is  being  done  by  the  currents  and  rock  is  not  available, 
use  bags  of  sand  freely,  as  they  can  frequently  prevent  bad  breaks  in  the 
roadbed. 

There  are  cases  where  nothing  in  the  way  of  a  temporary  trestle  would 
be  advisable,  and  piles  must  be  driven  with  extension  drivers  from  both 
directions.  Where  there  is  no  water  to  interfere,  frame  bents  should  be 
erected  in  addition  to  driving  piles;  but  if  plenty  of  12  x  12  timber  and 
cross  ties  are  conveniently  at  hand  cribbing  can  be  used  to  advantage.  The 
foundation  for  cribbing  should  be  built  of  12  x  12  timbers  or  stringers, 
and  placed  so  as  not  to  interfere  with  the  driving  of  piles  after  the  traffic 
has  been  resumed.  This  can  be  quickly  and  effectively  done  by  building  pens. 
Bents  can  then  be  driven  between  the  pens.  Again,  if  there  is  a  sufficiency 
of  long  12  x  12  pieces,  use  them  after  getting  the  foundation  timbers  in. 
'Ihis  can  be  done  quickly,  particularly  if  the  timbers  are  handled  with  a  der- 
rick car. 

When  a  bridge  is  found  to  be  settling  due  to  scour  under  a  pier  it  is 
necessary  to  drive  a  bent  on  either  side  of  the  pier  as  quickly  as  possible. 
After  getting  two  bents  in  on  either  side  and  the  bridge  seated  on  the 
timbers  and  bolted,  the  trains  can  be  passed  with  safety  until  the  pier  is 
reset.  If  it  be  not  possible  to  drive  piles,  place  false  bents  until  the  settling 
can  be  stopped,  after  which  drive  the  piling  as  directed.  Sand  bags  or  stone 
dropped  around  the  pier  frequently  prove  beneficial. 

Should  a  wash  or  slide  occur  on  one  side  of  the  roadbed,  where  the 
bank  is  still  good  on  the  opposite  side,  and  the  track  cannot  be  lined  over 
far  enough  to  carry  the  trains,  drive  piles  eight  feet  apart  near  the  rail 
and  place  a  12  x  12  timber  on  the  piles  longitudinally  under  the  rail,  to 
support  the  track. 

Mr.  J.  C.  Haugh,  Resident  Engineer  of  the  New  Orleans  &  North- 
eastern R.  R.,  furnishes  photographs  showing  method  of  protecting  the  em- 
bankment along  the  shore  of  Lake  Pontchartrain  against  storm  waves  from 
the  lake,  a  distance  of  about  twenty  miles,  which  was  originally  a  pile  trestle 
and  later  filled  by  means  of  a  floating  dredge  which  was  operated  on  the 
opposite  side  of  trestle  from  the  lake.  The  material  used  in  filling  was 
composed  of  shells,  sand  and  marshy  soil.     (See  Fig.  9.) 

The  piles  vary  in  length  from  26  to  40  feet,  depending  on  the  depth  of 
the  water.  They  are  driven  about  16  in.  centers  and  on  a  line  100  feet  from 
center  of  the  main  track.  Spacing  the  piles  16  in.  centers  allows  4  to  6  inches 
between  the  piles  from  the  surface  of  the  water  to  the  bottom  of  the  water. 
The  storms  beat  more  or  less  sand  and  shells  between  the  piles  and  ma- 
terial filling  has  resulted.  In  addition,  the  space  allows  the  waves  to  break, 
and  part  to  go  through,  whereas  a  solid  wall  would  cause  the  waves  to  fall 
back  and   undermine. 

The  piles  are  cut  off  8  ft.  above  low  water.  The  driving  is  done  with  a 
"creeper,"  or  land  driver,  and  the  overhang  is  some  18  feet.  Every  18  feet 
two  outside  piles  are  driven  and  temporarily  capped  to  carry  the  driver. 
The  cost  for  driving  is  15  cents  per  foot  of  pile.  Some  of  these  pile  butts 
?how  "cat  faces,"  or  scars,  from  cutting  for  turpentine.  These  are  very 
rich  and  resinous,  and  extend  down  two  feet  and  over,  and  as  the  piles  in  the 
water  are  always  wet.  but  little  decay  has  resulted  in  some  fifteen  years. 

Considerable  trouble  had  been  experienced  with  sliding  embankments  of 
the  Yazoo  Canal  along  the  tracks  of  the  Alabama  &  Vicksburg  Ry.,  at 
Vicksburg.  Miss.,  prior  to  1876.  This  embankment  was  the  east  bank  of  the 
Mississippi  river,  the  stream  in  that  year  having  changed  its  course  south- 
westward  one  and  one-half  miles.  This  embankment  is  about  40  feet  above 
zero  water  and  apparently  has  a  sub-drainage  during  the  low  stage  of  the 
river,  causing  the  bank  to  slide.  A  method  for  stopping  the  slide,  suggested 
to  us  by  an  engineer  of  the  United  States  Government  was  to  drive  piling 
close  together  in  rows,  these  rows  being  at  least  50  feet  apart;  but  this 
method  failed  in  its  purpose.  Fig.  i  partially  shows  the  failure  of  the  plan. 
Later  it  was  decided  to  drive  piling  in  a  manner  similar  to  that  of  foundation 
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work,  spacing  the  piles  from  4  to  6  feet  apart  in  all  directions,  which  has 
stopped  the  slide  altogether.  We  have  been  unable  to  drive  all  the  piling, 
however,  on  account  of  the  low  stage  of  the  water.  When  the  proper  stage 
of  water  will  permit,  we  will  drive  the  balance  of  the  piling  to  complete 
the  work  as  planned.  We  have  driven  in  this  slide  about  1,400  piles  35  to 
40  feet  long. 

Fig.  2  shows  a  new  slide  developing  further  down  the  river,  with  filing 
driven  to  check  Uie  same.  For  this  work  a  floating  pile  driver  equipped 
with  a  No.  1  Vulcan  steam  pile  hammer,  was  used,  weighing  10,500  pounds. 
The  piles  were  driven  with  the  butt  ends  down,  which  offers  more  resist- 
ance and  strength  at  the  bottom  of  the  slide  where  it  is  most  needed.  The 
driving  of  40  or  50  piles  constituted  a  day's  work. 

Figures  3  and  4  show  the  effect  of  high  water  on  the  Alabama  &  Vicks- 
burg  Ry.,  washing  out  many  holes  10  to  150  feet  long,  and  from  i  to  10 
feet  deep.  The  track  was  washed  off  the  embankment  at  a  number  of 
places,  but  it  was  restored  by  lining  it  back  and  cribbing  the  holes  with  track 
ties,  using  12  x  12  pieces  for  stringers. 

Fig.  5  shows  a  trestle  washed  off  the  right  of  way.  This  was  originally 
a  pile  bent  trestle,  and  later  when  the  piling  became  decayed  it  was  re- 
placed with  frame  bents.  This  washout  was  repaired  by  setting  up  new  frame 
bents  on  the  old  pile  foundations,  using  12  x  12  timbers  for  temporary 
stringers. 

Figures  6  and  7  show  approaches  to  a  span  bridge  washed  out  and  re- 
paired. One  approach,  as  in  Fig.  6,  was  repaired  by  standing  12  x  12  tim- 
bers on  rock  bottom,  capping  and  bracing  the  same  for  bents.  The  other 
approach  (Fig.  7)  was  repaired  by  cribbing  with  12  x  12  sticks  under  the 
end  of  the  trestle  approach  and  in  a  section  of  the  hill  that  was  washed 
out. 

Fig.  8  shows  a  method  used  by  the  Vicksburg,  Shreveport  &  Padfic 
Ry.  in  building  a  levee  with  sand  bags  to  protect  the  track  against  high 
water,  this  being  the  one  often  used  for  protection  of  embankments  and  toes 
at  the  ends  of  trestles  and  bridges.  This  shows  a  plank  retaining  wall 
back  of  the  sand  bags,  which  was  built  to  protect  a  lean  embankment,  and  for 
the  purpose  of  holding  the  sand  bags  from  sliding  down  the  slope. 

Concrete  Protection  Work. 

• 

J.  W.  Wood  of  the  Atchison,  Topeka  &  Santa  Fc  Ry.,  at  Needles,  CaL, 
writes  as  follows:  The  use  of  concrete  for  the  protection  of  approaches 
to  bridges  and  on  embankments  is  quite  old,  but  the  method  used  on 
the  desert  in  applying  or  putting  on  the  concrete  is,  I  think,  both  origi- 
nal and  very  much  cheaper  than  the  older  methods.  The  photographs 
show  a  single  piece  of  work  as  an  illustration  of  the  method  used  in 
the  work  here.  By  doing  away  with  the  use  of  forms  we  save,  in  the 
desert  country  where  we  have  proper  sand  and  g^vel  in  the  wash,  y> 
per  cent  of  the  labor  cost  of  placing  the  concrete. 

The  illustrations  show  a  concrete  wall  at  Hackberry,  Ariz.,  which  is 
i,6oa  ft  long.  The  wall  is  twelve  inches  thick  at  the  top,  four  feet  thidc 
at  the  bottom  and  is  thirty  feet  and  six  inches  in  height  The  bottom  of 
the  wall  is  placed  six  feet  below  the  level  of  the  wash.  The  concrete 
is  reinforced  with  wire  mesh  made  of  No.  8  wire,  which  has  a  six-inch 
mesh  of  No.  12  cross  wires.     (See  cuts,  pages  61,  62.) 

Our  method  of  construction  in  this  case  consisted  of  first  digging 
a  trench  six  feet  below  the  wash  level,  the  work  being  done  with  teams 
and  scrapers,  and  building  an  embankment  eight  feet  high.  This  bank 
has  a  slope  of  i^  to  i.  The  mesh  was  spread  over  the  embankment  and 
tied  together  with  the  No.  8  wire  running  horizontally.  Three  ly  ten 
spacing  forms  with  a  six-foot  space  were  then  placed  from  the  bottom  of 
the  ditch  to  the  top  of  the  embankment,  being  tied  together  at  the 
bottom  with  i  x  6  in.  strips  and  resting  on  6  x  8  in.  pieces  at  the  top  of 
the  embankment,  care  being  taken  to  give  them  the  proper  alinement    On 
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the  top  of  the  embankment  a  track  was  laid  on  which  was  operated  a 
truck  consisting  of  bridge  stringers  placed  on  standard  car  wneels.  A 
concrete  mixer  was  placed  on  one  end  of  this  truck  and  a  steam  hoist 
on  the  other,  water  and  steam  being  piped  from  a  pumping  plant  close 
at  hand.  On  this  truck  a  gallows  frame  was  placed  directly  over  the  mixer, 
and  from  this  frame  a  taut  cable  was  stretched  to  a  point  about  lOO  ft 
into  the  center  of  the  river  bed,  where  good  sand  and  gravel  was  to  be 
had.  On  this  cable  a  metal  bucket,  holding  about  ten  cubic  feet  of 
sand  and  g^ntvel  and  attached  to  a  traveler,  was  operated.  This  bucket  was 
filled  from  the  wash,  was  hoisted  on  the  cable  to  a  point  over  the 
hopoer  prepared  on  the  mixer  and  the  contents  dumped  into  the  mixer 
through  a  trap  on  the  bottom  of  the  bucket,  the  proper  measure  of 
cement  being  put  in  at  the  same  time.  The  mixture  was  handled  after  it 
left  the  mixer  by  gravity,  being  conducted  to  the  bottom  of  the  fill  in 
a  trough.  Each  alternate  space  between  the  spacing  forms  was  filled, 
the  wire  mesh  being  pulled  to  the  center  of  the  concrete  mass  with 
iron  hooks.  The  concrete  was  tamped  after  the  mesh  was  placed  in 
tht  center  and  was  then  leveled  with  skids  reaching  from  one  spac- 
ing form  to  the  other  and  finished  with  trowels.  The  spacing  forms 
were  then  removed  and  the  remaining  spaces  filled  in  and  leveled  by 
skidding  from  the  face  of  the  Mocks  already  in.  Care  was  exercised 
to  see  that  the  spaces  between  the  blocks  of  concrete  were  filled  in  daily. 
The  embankment  was  thoroughly  saturated  with  water,  to  stop  suction, 
and  the  concrete  was  kept  thoroughly  wet  after  being  applied  for  about 
ten  days.  The  above  work  has  resulted  in  a  monolithic  mass  of  con- 
crete which  shows  a  very  small  number  of  cracks,  and  these  are  evenly 
distributed,  tne  concrete  being  firmly  held  together  by  the  mesh  rein- 
forcement 

At  points  where  the  action  of  the  water  is  not  so  severe  we  protect 
the  approaches  to  our  bridges  by  putting  in  a  wall  six  inches  thick  on 
the  bank  slope.  We  dig  a  trench  eighteen  inches  wide  to  a  point  below  scour 
line,  or  to  hard  pan,  placing  the  wire  mesh  in  the  center  and  filling  in 
with  concrete  to  a  point  about  the  level  of  the  wash.  We  then  turn 
the  mesh  back  on  the  bank  slope,  using  3  x  6  in.  form  spacers,  as  before 
described,  and  fill  this  in  with  concrete,  beginning  at  the  bottom,  pull- 
ing up  the  mesh  to  the  bottom  of  the  3  x  6  in.  pieces,  this  being  the  center 
of  the  concrete,  and  finishing  as  above  described.  Work  of  this  class 
is  usually  done  by  hand  mixing,  as  we  find  that  it  is  more  economical  than 
to  take  on  the  expense  of  loading  and  unloading  the  concrete  mixers. 

E.  L.  LOFTIN, 

O.  T.  Nelson, 

Committee. 
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DISCUSSION. 

H.  Rettinghouse. — The  report  is  certainly  very  complete 
and  the  illustrations  look  familiar  to  me ;  they  remind  me  of  by- 
gone days.  I  have  had  some  experience  along  the  Missouri 
River,  which  is  undoubtedly  one  of  the  worst  to  contend  with 
in  this  country.  The  Chicago  &  Northwestern  Ry.,  the  Union 
Pacific  and  the  Burlington  roads  have  to  battle  with  the  Missouri, 
and  not  only  the  railroads  but  the  United  States  Government 
finds  that  protection  to  banks  along  that  stream  by  driving  pil- 
ing is  entirely  useless ;  it  will  only  aggravate  conditions  instead 
of  bettering  them. 

The  only  eflfective  way  to  protect  banks  of  the  Missouri, 
as  well  as  the  Mississippi,  is  by  placing  mattresses  from  the 
bank  some  distance  into  the  river,  and  loading  them  down  with 
stone.  During  the  last  two  years,  at  Sioux  City,  where  the 
embankment  was  about  20  feet  above  the  river,  it  began  to  slide, 
and  as  I  had  no  experience,  I  suggested  the  driving  of  piling; 
but  I  was  informed  that  it  was  not  eflfective.  At  a  consultation 
with  the  government  engineer  in  charge,  we  finally  decided  to 
put  in  mattresses.  The  work  was  done  during  the  winter,  and 
it  stopped  the  slides  at  once,  and  there  has  been  no  trouble 
since. 

The  C.  &  N.  W.  Ry.  has  an  important  bridge  across  the 
Missouri  river  at  Blair,  Neb.  As  you  all  know,  the  Missouri 
river  is  very  troublesome,  changing  its  bed  continually,  and 
protection  work  of  that  kind  becomes  necessary  every  year.  I 
dare  say  that  our  company  has  sipent  something  like  $50,000 
every  year  at  that  bridge  alone.  I  have  no  jurisdiction  over  that 
part  of  the  line,  but  it  is  very  close  to  my  territory,  and  I  am 
much  interested  in  it.  I  am  sorry  that  the  people  in  charge  of 
that  work  were  not  reached  by  the  committee,  and,  in  fact,  all 
the  companies  having  roads  along  the  Missouri  river  could  have 
furnished  valuable  additions  to  this  report.  I  believe  the  subject 
is  of  great  interest,  and  I  think  that  it  should  be  continued  an- 
other year. 

Mt.  Staten. — I  have  had  a  good  deal  of  experience  with 
washouts.  We  have  a  road  running  230  miles  along  the  James 
river,  and  I  don't  know  how  many  times  the  track  has  been 
washed  right  oflf  the  fill.     Sometimes  the  water  will  rise  high 
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enoug^h  to  wash  the  track  off  the  embankments  and  turn  it  up- 
side down.  When  it  does  this  it  usually  washes  the  far  side  of 
the  bank  before  it  will  tip  the  track  over. 

We  tried  an  experiment  by  driving  some  small  piles,  two  to 
each  rail.  We  drove  these  down  and  then  bored  a  one-inch  hole 
through  the  tie,  and  put  a  Jn-inch  bolt  through  the  tie  to  the  pile. 
I  think  we  have  fixed  about  three  miles  like  this.  We  have 
found  this  a  cheap  and  substantial  way  of  holding  the  track,  and 
we  have  been  trying  to  put  in  more  rock  to  make  it  more  se- 
cure. 

Mr.  Scribner. — The  Missouri  Pacific  and  the  St.  Louis,  Iron 
Mountain  and  Southern  roads  which  are  operated  as  one  system, 
have  both  the  Missouri,  and  the  Mississippi,  as  well  as  another 
river,  which  are  in  the  habit  of  disregarding  railroad  rights. 
They  have  given  us  so  much  trouble  that  we  have  an  official 
appointed,  with  the  title  of  "  engineer  of  river  protection.*'  The 
general  proposition  is  to  protect  the  banks  with  willow  mats, 
weighted  down  with  stone.  Another  method,  which  is  used  to 
some  extent,  is  to  build  a  sort  of  guard  where  the  current  strikes 
and  throw  it  off.  Mr.  Miller,  our  engineer  of  river  protection, 
was  employed  by  the  government  previous  to  his  employment 
by  the  Missouri  Pacific,  and  he  has  had  a  great  deal  of  experi- 
ence in  this  line  of  work. 

Mr.  Penwell. — The  discussion  has  been  about  large  wash- 
outs. One  thing  I  would  like  to  mention  is  that  we  sometimes 
overlook  the  small  things.  There  are  many  .places  where  wash- 
outs could  be  prevented  by  planting  trees  in  order  to  protect 
banks.  In  most  cases  willow  trees  will  grow  well  and  form  a 
good  protection.  I  make  a  motion  that  this  subject  be  carried 
over  and  again  be  placed  on  the  program,  and  it  would  be  well 
for  the  committee  to  remember  the  men  who  have  had  ex- 
perience in  this  line  and  call  upon  them  for  information. 

Mr.  Killam. — Last  year,  in  a  certain  valley,  we  had  a  cloud- 
burst, and  it  washed  out  a  large  portion  of  the  track.  The  track- 
master  on  that  division  was  a  very  active  man ;  he  went  there 
with  his  pile  driver,  drove  some  piles,  and  put  in  some  stone, 
and  thought  he  had  it  secure.  A  short  time  afterward  there 
came  another  storm  and  took  out  some  700  feet  of  track.  He 
again  drove  piling  and  put  in  brush,  and  then  put  in  large  flat 
stone,  some  of  them  weighing  four  tons.  They  were  loaded  with 
steam  derricks  and  put  in,  I  think,  for  nearly  a  thousand  feet. 
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He  laid  these  large  stones  on  top  of  the  brush,  put  in  a  little 
crib  work,  and  made  a  perfect  roadway,  and  I  guarantee  that  in 
the  next  thirty  years  there  will  be  no  more  trouble  there.  Brush, 
I  claim,  is  the  essential  of  the  whole  matter  of  preventing  wash- 
outs in  soft  ground. 

Mr.  Parker. — It  might  be  interesting  to  the  members  to 
know  what  we  have  to  contend  with  in  Southern  California  in 
the  way  of  washouts.  Some  people  say  our  rivers  are  bottom 
side  up,  but  nevertheless,  during  heavy  rains,  in  the  winter 
time,  tremendous  bodies  of  water  come  all  of  a  sudden  and  as 
soon  as  the  rains  are  over,  in  a  few  hours  the  water  is  gone. 
When  washouts  occur  on  a  high  fill  we  put  a  pile  driver  at  each 
end  and  build  "  shoe  flies."  In  our  protection  work  we  use 
different  methods,  including  concrete  protection  walls.  We  had 
considerable  trouble  last  winter  with  the  San  Bamardino  river. 
In  one  case  we  put  in  cribbing  and  got  the  trains  running,  and 
then  built  concrete  protection  walls,  down  about  six  feet  below 
the  surface  of  the  river.  Mr.  Penwell  has  mentioned  the  plan 
of  planting  willow  trees.  In  a  great  many  places  we  have  done 
that.  In  a  few  years  the  ground  gets  thoroughly  filled  with 
roots  and  they  form  very  good  protection.  They  grow  very 
readily,  and  soon  get  into  the  ground  pretty  solid. 

Mr.  Lichty. — I  would  like  to  see  this  subject  continued; 
I  know  there  is  more  information  on  this  subject  under  way  and 
I  will  second  Mr.  PenwelFs  motion  that  we  carry  this  over  an- 
other year.  This  report,  however,  should  be  printed  in  this 
year's  proceedings. 

Motion  carried. 


Subject  No.  2. 

CAST   IRON   PIPE   CULVERTS. 

REPORT  OF  COMMITTEE. 

The  subject  assigned  this  committee  is  "How  to  Prevent  Iron  Pipe 
Culverts  from  Pulling  Apart  in  Soft  Ground,  and  How  Best  to  Repair  Them 
When  Pulled  Apart.^' 

A  large  number  of  requests  for  information  were  sent  to  the  members 
and  87  replies  were  received,  indicating  much  interest  in  the  subject,  which 
is  an  important  one. 

A  large  number  would  take  great  care  in  putting  in  a  substantial  foun- 
dation for  the  pipe,  using  old  bridge  timber  for  grillage  and  a  cradle,  or  a 
concrete  foundation  the  whole  length  of  the  pipe,  or  concrete  piers  under  the 
joints,  thus  practically  avoiding  the  danger  of  pulling  apart.  Various  meth- 
ods were  suggested  for  repairing  broken  pipe  or  joints  that  were  pulled 
apart,  some  using  rods  with  turn-buckles,  or  with  a  long  thread,  to  draw 
the  pipes  together.  Many,  however,  advocated  digging  the  pipe  up  and 
relaying,  or  digging  down  to  the  joint  and  repairing  with  concrete. 

We  agree,  therefore,  that  whether  or  not  all  of  the  letters  that  have 
been  included  in  the  appendix  should  be  published,  the  information  con- 
tained in  the  majority  of  these  letters  should  be  made  available  in  that 
manner  for  the  benefit  of  the  members. 

Many  of  the  replies  are  particularly  interesting,  giving  accounts  of 
valuable  experiences  and  suggestions,  and  the  committee  desires  to  express 
its  appreciation  and  to  thank  all  contributors  for  their  assistance. 

A.  A.  Page,  (Chairman), 
J.  S.  Browne, 
W.  H.  MooRE, 
F.  C.  Rand, 
R.  O.  Elliott, 
H.  C.  Thompson, 

Committee. 

APPENDIX. 

Joseph  T.  Richards,  Chief  Engr,,  M.  of  W.,  Penn.  R.  R.— We  would  not 
lay  iron  pipe  culverts  in  soft  ground  without  introducing  a  pile  founda- 
tion, where  necessary,  or  a  concrete  invert  where  the  same  will  answer  the 
purpose.  I  can  give  you  no  advice  as  to  the  best  method  of  repairing  the 
same  where  pulled  apart,  but  probably  the  best  thing  to  do  under  th«c 
circumstances  would  be  to  tear  out  and  relay  the  culvert.  It  might  he 
possible  to  tunnel  into  the  bank  and  surround  the  separated  joint  with  a 
collar  of  concrete,  but  this  would  probably  prove  to  be  only  a  temporizing 
arrangement. 

W.  C.  Cushing,  Chief  Engr.,  M.  of  W.,  Penn.  Lines.--In  plaang  cast 
iron  pipe  24  inches  or  more  in  diameter,  build  under  each  joint  a  block  of 
concrete.  12  inches  thick.  24  inches  wide,  and  48  inches  long,  parallel  with 
the  track.  The  pipe  should  be  laid  in  position  before  the  concrete  is  place<i 
so  that  it  will  get  a  good  bond  on  the  hub  of  the  pipe.    The  ground  around 
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the  pipe,  for  its  full  length,  should  be  carefully  tamped.  We  recommend  that 
where  pipes  are  put  in  under  tracks  in  service  the  stringers  supporting  the 
track  be  left  in  place  for  several  months,  until  the  ground  has  become  well 
settled  around  the  pipe,  before  the  full  weight  is  thrown  on  it. 

In  slips,  the  best  method  of  holding  the  pipe  in  place  is  to  carry  the 
small  concrete  piers  lo  the  bottom  of  the  slip,  if  this  is  not  too  deep.  In 
cases  where  the  slips  have  been  deep,  we  have  driven  pile  foundations,  three 
piles  in  a  row,  spaced  2  feet  on  centers,  parallel  with  the  track,  and  spaced 
4  feet  center  to  center  parallel  with  the  pipe.  The  top  of  the  piles  were 
concreted  and  the  pipe  laid  on  the  concrete.    Where  a  culvert  in  a  slip  was 


Exhibit  "A." 


treated  as  above,   in   1907,   no   movement   has   since   occurred,   either   in   the 
pipe  or  in  the  slip. 

M.  M,  Barton,  Penn.  R.  R.— I  have  laid  one  4  foot  and  one  6  foot  (diam- 
eter) cast  iron  pipe  in  12  foot  sections  in  the  bed  of  the  drainage  canal,  where 
there  was  a  soft  mud  or  muck  bottom.  In  these  cases  we  constructed  a  raft 
of  old  trestle  timber  the  entire  length  of  the  culvert,  with  a  bolster  or 
cradle  spiked  on  the  raft  for  the  pipe  to  rest  in  and  keep  it  in  line.  We  then 
floated  the  raft  in  place  under  the  roadway,  anchoring  it  lo  the  pile  trestle 
bents  which  support  the  track.  After  it  was  secured  in  position  we  laid  the 
pipe  at  low  tide  and  followed  with  the  fill.    The  4-foot  pipe  has  been  in  about 
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seven  years  and  the  6-foot  pipe  more  than  three  years,  and  both  are  in  good 
condition. 

R.  G.  Develin,  Asst  Engr.,  M.  of  W.,  Penn.  R.  R. — Our  tracks  along  the 
Monongahela  river  seemed  to  move  toward  the  river  and  separated  a  24 
inch  pipe  culvert  It  was  put  back  and  clamped  as  shown  on  "  Exhibit  A" 
and  has  served  the  purpose.  We  had  some  trouble  at  another  culvert  which 
pulled  apart,  owing  to  the  settlement  of  the  fill  and  the  pipe  not  being  prop- 
erly supported.  We  dug  down  around  the  joints  of  the  pipe  and  concreted 
around  them,  we  also  built  parapet  walls  at  the  ends.  All  pipe  in  a  fill  should 
be  laid  on  a  bed  of  old  ties,  to  insure  a  good  bearing. 

We  have  never  had  any  experience  with  iron  pipe  culverts  pulling  apart 
in  soft  ground,  but  I  think  the  trouble  could  be  corrected  by  putting  an 
iron  tie  clamp  on  top  of  the  pipe,  drill  holes  through  the  bell  and  spigot 
ends,  and  then  fasten  this  tie  damp  with  bolts.  If  the  pipe  pulled  apart 
enough  to  allow  the  spigot  end  to  be  out  of  the  bell,  I  do  not  think  good 
repairs  could  be  made  without  taking  the  ground  off  the  pipe  and  putting 
it  back  in  place.  If  the  pipe  had  not  been  pulled  apart  far  enough  to  allow 
the  spigot  to  be  out  of  the  bell,  my  method  of  repairing  would  be  to  holt 
some  tie  pieces  across  the  joints  to  keep  it  from  gomg  any  further  and  then 
fill  the  open  spaces  with  concrete.  We  have  two  72  inch  pipes  where  the 
ground  is  soft,  and  we  put  two  piles  capped  with  12  x  12  inch  timber  at  the 
joints,  which  has  given  good  results. 

If  pipes  pull  apart  in  soft  ground,  the  only  way  I  can  see  to  hold  them 
in  position  would  be  to  remove  them  and  place  a  good  solid  foundation  at 
the  joints.  If  I  had  a  case  of  this  kind  I  would  pull  the  section  together 
by  placing  timber  across  each  end  of  the  pipe  and  use  strong  iron  rods  with 
threads  on  each  end,  and  by  tightening  up  the  rods  I  believe  I  could  get  the 
pipe  back  into  position.  To  hold  them  in  place  I  would  build  a  concrete  wall 
around  and  over  the  end  of  the  pipe  of  sufficient  depth  to  resist  any  move- 
ment. 

On  the  mountains,  or  where  our  pipe  culverts  have  much  of  a  fall,  we 
clamp  them  together  with  three  clamps,  these  being  about  3  x  ^  x  16  inches, 
as  shown  on  "  Exhibit  B."  We  do  not  put  any  clamps  on  the  bottom  of  the 
pipe,  as  we  want  to  leave  the  bottom  surface  as  smooth  as  possible.  We 
have  been  doing  this  for  some  years  and  have  had  no  trouble  with  our  pipes 
pulling  apart. 

D.  C.  Zook,  Penn.  Lines  West. — Our  method,  where  the  ground  is  only 
moderately  soft,  is  to  lay  a  floor  of  track  ties  at  right  angles  to  our  pipe 
placing  the  ties  as  close  together  as  possible,  to  form  a  bearing  of  about 
8  feet  width.  On  this  we  lay  our  pipe,  on  a  saddle  of  square  timber  made 
by  placing  a  piece  on  each  side  of  the  pipe  and  resting  on  all  the  ties. 
These  pieces  of  timber  are  chamfered  so,  to  conform  to  the  curvature  of  the 
pipe  as  nearly  as  possible.  We  usually,  when  the  pipe  is  3  feet  or  more 
m  diameter,  use  a  piece  of  timber  about  12  inches  square. 

When,  in  our  judgment,  the  ground  is  too  soft  to  allow  this  mode  of  con- 
struction we  drive  two-pile  bents  at  about  6  feet  centers,  our  pipe  being 
12  feet  long.  We  cap  those  piles  and  on  this  foundation  lay  our  pipe,  sup- 
portin|f  it  between  bents  with  the  saddle  already  mentioned  made  of  12  x  12 
inch  timber  fitted  up  to  each  side  of  the  pipe  and  securely  fastened  to  the 
cap.  The  object  of  the  timber  is  to  afford  additional  bearing  to  the  pipe  and 
prevent  it  from  crushing. 

We  have  already  obtained  good  results  from  these  methods  and  have 
never  had  any  trouble  where  they  were  used,  although  when  we  first  began 
using  cast  iron  pipe  for  this  purpose  we  had  trouble  with  our  pipes  sink- 
ing, as  they  were  not  supported  other  than  by  earth.  We  then  had  to 
dig  them  out  and  support  them,  as  I  have  indicated. 

S.  C.  Bowers,  P.  C  C.  &  St.  L.  R.  R.—For  any  cast  iron  pipe  24  inches 
or  more  in  diameter  we  put  under  each  joint  a  block  of  concrete  12  inches 
thick,  24  inches  wide,  and  48  inches  long,  the  latter  dimension  parallel  with 
track.  The  pipe  should  be  placed  in  position  before  the  concrete  is  put  in, 
so  that  the  concrete  will  get  a  good,  hard  bond  on  the  hub  of  the  pipe.  Care 
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?t*thi^fSfl  ^SSh  °  ^^^^"^  *^^  ^^^^'  '"  ^"  ^'"^^  °^  irround,  to  tamp  up  under 
My  opinion  is  that  most  of  the  pipe  that  goes  out  of  position  does  it  be- 
fore the  ground  gets  thoroughly  settied.  This  happens  more  frequently  where 
the  pipe  is  near  the  surface  of  the  ground,  and  the  longer  the  stringers 
are  left  m  the  trade  the  better  it  is  for  the  pipe,  as  it  gives  the  ground  a 
chance  to  settle  before  all  the  weight  is  thrown  on  them.  Where  it  can  be 
done  pipe  should  be  laid  during  March  or  April  and  the  stringers  left  in 
until  July.  This  plan  will  save  considerable  tamping  for  the  section  men 
and  still  give  them  time  to  get  their  track  in  good  shape  for  fall  inspec- 
tion. *^ 

In  slips  the  method  of  holding  pipe  has  to  be  determined  by  the  depth 
to  terra  firma.  On  this  division  we  had  a  case  of  pipe  pulling  apart  in  a 
shp  where  solid  ground  was  about  6  feet  below  the  bottom  of  the  pipe. 
In  this  case  we  excavated  down  to  the  rock  and  into  it  about  6  inches  and 
bmh  up  small  concrete  piers  under  the  joints.  The  pipe  had  pulled  apart 
about  two  feet  before  this  was  done.  The  work  was  done  early  in  1908  and 
there  has  been  no  trouble  since. 

Where  the  slip  is  too  deep  to  excavate,  piles  should  be  driven,  three  in  a 
row,  2  feet  on  centers  parallel  with  track  and  4  feet  on  centers  parallel 
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to  Pull  Apart,  as  Used  by  Several  Roads. 

with  pipe.  Then  concrete  should  be  placed  on  top  of  these  and  the  pipe 
laid  in  the  concrete.  This  method  was  used  in  1907  at  a  slip  on  this  di- 
vision and  there  has  been  no  movement  since.  This  is  not  only  a  preventive 
from  pulling  apart  but  also  keeps  the  slip  from  moving. 

B.  F.  Gehr,  P.  C.  C.  &  St.  L.  R.  R. — My  experience  with  laying  cast 
iron  pipe  in  soft  ground  is  to  place  a  cement  pier  just  back  of  each  bell; 
and,  if  under  a  heavy  fill,  also  at  the  center  of  the  pipe  section,  on  a  uni- 
form grade.  If  the  soil  is  such  that  it  is  necessary  to  build  cement  piers 
and  there  is  still  fear  of  settling  a  small  amount  under  the  track,  it  is  well 
to  leave  the  line  of  pipe  crowning  in  the  center.  In  addition,  holes  may  be 
drilled  in  ends  of  the  pipe  and  ^  inch  rods  may  be  run  through  from  the 
inside  and  bent  over  on  the  outside.  I  would  use  four  clamps  at  each  joint 
for  a  3-foot  pipe  and  more  or  less  according  to  the  size  of  the  pipe.  This 
arrangement  will  prevent  the  sections  from  pulling  apart. 

A  good  method  of  repair  when  pipes  are  pulled  apart  is  to  draw  them 
together  with  a  steamboat  ratchet  or  screw  buckle. 

W,  Renton,  B.  &  O.  R.  R. — We  had  one  pipe  culvert  with  pile  founda- 
tion settle  to  one  side  on  account  of  soft  ground  on  that  side  and  solid 
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ground  on  the  other.  We  had  to  uncover  it  and  couple  up  the  pipe,  which 
was  thirty-six  inches  in  diameter,  and  after  we  got  it  in  place  we  used  a 
2^  inch  rod  60  feet  long,  running  it  through  the  pipe  and  anchoring  it  at 
each  end.  Another  culvert  settled  and  the  pipe  pulled  apart.  We  put  it 
back  to  place  on  a  concrete  foundation  and  then  buried  it  in  concrete.  Have 
had  no  trouble  with  it  since  that  was  done. 

We  have  laid  cast  iron  pipe  culverts  in  soft  ground  on  timber  foundation, 
ten  or  twelve  feet  wide  and  the  full  length  of  the  pipe.  We  generally  ase 
for  this  purpose  second-hand  bridge  timber.  Water  covering  the  tunber 
prevents  decay. 

D.  B.  Taylor,  B.  &  O.  R.  R. — ^The  method  I  have  used  in  clamping  the 
pipes  together  is,  by  using  a  hoop  shape  made  either  of  round  or  nat  iron, 
size  i^  inches  for  24  to  36  inch  pipe,  with  three  or  four  eyes  in  this,  equal 
distances  apart,  placed  on  the  extreme  upper  end  of  the  culvert  Have  this 
hoop  shape  made  the  exact  size  of  the  large  part  of  the  bell  end  of  the  pipe, 
and  then  similar  hoops  made  to  be  placed  below  each  of  the  bell  ends  of  all 
the  lower  joints,  to  fit  the  outside  of  the  pipe  neatly,  with  six  to  eight  eyes 
in  them  for  the  rod  connections.  The  rods  have  threaded  ends  with  nuts, 
to  be  tightened  with  a  wrench  and  equally  adjusted. 

In  regard  to  the  question  of  how  to  best  repair  when  the  culvert  i)ulled 
apart:  Make  a  flat  iron  band  similar  to  the  round  iron,  with  a  suitable 
number  of  eyes.  Place  this  on  the  pipe  that  is  permanently  located  under 
the  fill  and  drill  three  or  four  holes  through  the  same.  Put  in  a  short  button- 
head  bolt  with  nuts  on  the  outside.  Use  the  rods  from  the  eyes  to  below 
first  bell  in  similar  bands  with  eyes,  and  so  on  until  the  last  end.  Hien  use 
a  hook  or  the  bent  lower  ends  of  the  rods  to  catch  on  to  the  spigot  end  of 
the  sewer.  Adjust  all  of  the  rods  in  this  way,  to  get  equal  weight  on  the 
same.    This  will  prevent  the  pipe  from  parting. 

S.  C  Tanner,  B.  &  O.  R.  R. — In  my  experience  I  have  had  very  little 
difficulty  in  this  line,  and  only  recall  one  instance  where  the  cast  iron  pipe 
pulled  apart  This  was  a  24  inch  pipe  under  double  track,  on  the  glades  of 
the  Alleghany  mountains,  where  the  fill  was  soft,  and  the  pipes  separated 
about  12  inches.  To  make  repairs,  we  dug  down  to  the  joints  and  placed 
a  form  in  the  pipe  and  incased  the  joint  with  concrete  and  then  built  a  small 
head  wall  at  each  end  of  the  pipe  which  took  care  of  the  situation.  The 
expense  was  less  than  $100,  as  there  was  not  much  of  a  fill  above  the  pipe. 

On  nearly  all  of  our  cast  iron  pipe  culverts  we  use  a  head  ¥rall,  with 
wings  on  the  intake  end,  and  believe  that  this  is  one  reason  that  we  do  not 
have  any  more  pipes  pull  apart  than  we  do. 

However,  I  believe,  that  where  pipe  is  liable  to  pull  apart  it  is  well  to 
use  a  small-size  rod  extending  from  one  end  of  the  culvert  to  the  other, 
on  the  outside  of  the  pipe,  and  hook  it  over  the  ends  of  the  pipe,  with  a 
tumbuckle  in  the  middle.  Such  a  device  clamps  the  pipes  together  and  pre- 
vents the  sections  from  pulling  apart 

R.  H.  Reid,  L.  S.  &  M.  S.  Ry. — Where  we  have  placed  iron  pipe  in  ex- 
tremely  soft  ground  we  have  sometimes  driven  piles  on  both  sides  of  the 
culvert  line,  capping  these  piles  crosswise  under  the  pipe,  just  back  of  the 
bell,  so  as  to  form  a  two-pile  bent  under  each  12  foot  section  of  iron  pipes; 
or,  if  the  conditions  warrant,  we  put  two  bents  of  two  piles  each  under 
each  section  of  pipe  and  place  the  pipe  on  saddles,  the  saddles  being  cut  out 
to  fit  the  curve  of  the  pipe.  We  then  fill  in  carefully  over  the  pipe.  In 
addition  to  this,  where  we  have  found  it  necessary,  we  have  placed  iron  rods 
entirely  through  the  pipe  on  the  inside,  with  hooks  over  each  end  of  the 
pipe  with  one  or  two  turnbuckles  in  the  rod  for  drawing  them  up  tight 

In  other  cases  of  soft  ground  where  the  conditions  have  not  been  bad 
enough  to  require  pile  bents,  we  have  placed  old  ties  or  old  bridge  stringers 
for  saddles  and  have  laid  the  pipe  directly  on  them,  clamping  the  PJp*  /^ 
gether  with  rods,  as  above  mentioned.  In  one  or  two  cases  we  have  dnlleo 
holes  in  the  pipe  near  the  end  and  fastened  the  sections  together  with  iron 
straps  bolted  through  these  holes.  Where  pipe  culverts  have  pulled  apart  w 
soft  ground,  it  is  generally  necessary  to  dig  out  one  or  two  sections  at  eadi 
end,  dependinpr  upon  conditions,  and  close  up  the  joints  by  resetting  the 
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pint;  and,  if  conditions  seem  to  re<]uire  it,  place  the  iron  rod  damp  throufrh 
tbe  jiipe  culvert,  as  above  noted.  These  methods  have  given  general  satis- 
faction and  are  still  in  use. 

J.  H.  Roach,  Division  Engineer,  L.  S.  &  M.  S.  Ry.— I  have  in  mind  a 
waterway  (instructed  of  24  inch  cast  iron  pipe  in  soft  ground  under  a  100  foot 
embankment,  and  I  attach  a  sketch  showing  the  pipe  as  actually  builL 

The  character  of  the  natural  ground  and  its  action  when  under  heavy 
loads  was  well  known  before  the  work  was  started,  and  on  account  of  the 
high  Gil  to  be  placed  over  the  pijie  it  was  deemed  necessary  to  take  every 
precaution  possible  to  prevent  Ihe  pipe  from  settling  and  pulling  apart  after  the 
fill  was  completed.  Accordingly,  50-toot  white  oak  piles  were  driven  for  a 
foundation  and  the  pipe  was  encased  in  concrete  reinforced  with  bars  placed 
longitudinally,  to  take  care  of  the  longitudinal  tension  likely  to  result  when 
the  fill  was  made.  After  the  structure  was  completed  the  fill  for  a  height  of 
about  25  feet  above  the  pipe  was  placed  in  position  in  layers  about  a  feet 
thick  with  teams  and  scrapers,  which  compacted  it  well.    Later  the  fill  was 
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carried  up  to  grade  in  the  usual  way,  and,  although  stakes  placed  in  the 
natural  ground  north  of  the  north  end  of  pipe  showed  a  movement  of  about 
12  inches  to  the  north  and  a  rise  of  from  one  to  two  feet,  there  was  no  ap- 
preciable change  in  the  grade  or  alignment  of  the  pipe. 

C  A.  Sidle,  Div.  Engr.,  W.  &  L.  E.  R.  R.— We  have,  on  different  oc- 
casions, used  two  methods.  One  has  been  in  use  for  some  time  at  Fremont, 
where  the  filling  is  settling  next  to  the  river.  In  this  we  have  put  a  i^ 
inch  rod  through  the  48  feet  of  24-inch  pipe  and  a  heavy  iron  bar  at  each 
end.  We  then  screwed  the  sections  together.  This  was  done  several  years 
ago  and  the  plan  has  been  successful,  although  once  the  thread  on  the  rod 
stripped  and  allowed  the  pipe  to  part.  We,  however,  replaced  this  rod,  and 
have  had  no  further  trouble, 

At  several  other  places  on  our  line  where  the  pipe  had  been  placed 
on  soft  ground.  I  have  used,  in  one  instance,  old  car  sills,  laj^ing  about 
three  of  these  sills  in  the  bottom  of  the  ditch,  and  placing  the  pipe  on  the 
same,  thus  providing  against  one  section  dropping  below  the  other  in  case 
of  pulling  apart.  This  method  has  been  successful  in  two  instances,  and  in 
a  third  instance  I  have  used  12  x  12  inch  timbers  with  good  results. 

J.  P.  Snow,  Chief  Engr,  B.  &  M.  R.  R.— I  have  never  experienced  dif- 
ficulty with  pipe  culverts  pulling  apart.  For  small  pipes  I  would  recom- 
mend the  lock  joint  pipe,  which  comes  in  4-foot  lengths  and  is  cheaper  than 
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movement  is  feared,  1  would  recommend  a  timber  cradle  for  the  pipe  ti 
on. 

Where  pulling  has  occurred  in  an  existing  culvert,  if  the  pipe  wu  large 
enough  for  the  workman  to  enter,  I  would  work  rich  mortar  into  a  ring  to 
fill  the  space.  If  the  pipe  was  too  small  for  this  I  would  try  groutinK  the 
fill  with  a  grouting  pump,  either  from  the  top  of  bank  or  by  a  pipe  wiUi  an 
elbow,  wor'— '  ' "•-  —- *  -'  "■ ' — ' 

J.P.C 
pipe  under 
of  culvert 
of  the  bell 

C roper  depi 
itter  the  c 


Section  of  Lock  Joint  Cast  Iron  Culvert  Plp& 

With  concrete  heads  on  these  culverts,  the  foundations  of  which  are 
carried  about  3  feet  6  inches  below  the  bottom  of  the  culvert  opening,  we 
have  had  no  trouble.  The  length,  height,  and  thickness  of  head  walls  will 
of  course,  depend  upon  the  height  of  the  fill  behind  the  same.    Cases  where 

?ipes  were  broken  under  the  track  or  pulled  apart  have  not  bothered  as,  as 
now  can  recollect,  except  in  places  where  there  have  been  comporstiTel; 
low  fills.  In  these  situations  we  simply  put  temporary  stringers  under  nHs, 
resting  on  the  earth  at  the  ends  of  sufficient  size  to  carry  the  load  for 
the  opening  desired,  and  after  excavating  down  to  the  pipe  relaid  it  aa  ont- 
lined  above.  In  deep  fills,  where  extremely  long  piles  would  be  necessary 
to  make  an  opening  down  from  the  track  for  such  cases,  I  would  advise 
tunneling  from  the  end  of  culvert,  if  it  was  not  possible  to  remedy  ^' 
trouble  from  the  inside  of  culvert  pipe. 

It  may  be  pertinent  to  this  subject  for  me  to  state  that,  with  concrete 
casings,  as  described,  I  have  found  that  tile  pipe  apparently  answers  the  par- 
pose  as  well  as  cast  iron,  even  when  the  top  of  the  culvert  is  comparatively 
close  to  the  ties. 

B.  F.  Pickering,  B.  &  M.  R.  R.— I  have  usually  found  it  advisable  when 
laying  pipe  culverts  in  soft  ground  to  put  some  timber  cribbing  under  them, 
and,  if  very  soft,  to  drive  piles  under  the  cribbing.  With  such  practice  I 
have  never  had  difficulty  with  the  pipes  pulling  apart  I  recall  one  instance 
where  I  put  in  three  lengths  of  4S  inch  cast  iron  pipe  some  twelve  jeMn 
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Lock  Joint  Cast  Iron  Culvert  Pipe,  Aasembled. 


Method  or  Locking  the  Pipe. 
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ago  on  very  soft  clay  and  quicksand  bottom.  I  made  a  cradle  of  old  turn- 
table timber,  some  four  feet  longer  than  the  pipe,  leaving  2  feet  at  each  end 
for  a  buttress  end  wall  to  rest  on.  This  has  never  given  a  particle  of 
trouble,  but  to  all  appearance  is  as  good  today  as  when  put  in. 

To  repair  them  when  pulled  apart,  I  would  recommend  using  a  strong 
concrete  mixture,  if  water  can  be  kept  out  sufficiently  to  use  the  same.  Other- 
wise, I  would  take  up  and  relay  the  culvert,  either  on  a  timber  crib,  or  have 
two  old  rails  running  the  entire  length  of  culvert  at  the  bottom  and  outside 
of  the  pipe,  securely  fastened  to  each  end  pipe. 

Fred  C.  Rand,  B.  &  M.  R.  R. — I  would  recommend  making  a  clamp  in 
two  places  of,  say,  1/2  x  2j4  inch  iron,  for  pipe  not  over  16  inches  in  diameter, 
and  fasten  the  clamp  around  each  piece  of  pipe — one  up  close  to  the  bell,  the 
other  one  foot  from  the  end  of  the  other  pipe.  Take  two  ^  inch  rods,  with 
a  turnbuckle  in  each,  one  on  each  side  fastened  to  the  clamps.'  It  seems  to 
me  that  this  should  hold  all  right. 

If  the  pipes  were  pulled  apart  I  would  use  the  same  idea,  simply  length- 
ening the  rods  to  suit  opening.  Then  take  a  piece  of  No.  28  iron  and  make 
a  sleeve,  fastening  the  same  together  with  stove  bolts.  Cover  the  sleeve 
and  about  six  inches  of  the  end  of  each  pipe  with  about  four  inches  of 
concrete.    This  will  make  a  solid  job. 

Moses  Burpee,  Chief  Engr.,  Bangor  &  Aroostook  R.  R. — The  best  pre- 
ventive is  a  good  foundation  which  will  not  yield.  If  this  is  impossiWe,  the 
ordinary  cast  iron  pipe  is  not  the  material  to  use  for  a  culvert,  as  a  heavily 
reinforced  concrete  one  would  be  as  cheap  and  answer  the  purpose  better. 
For  repairs,  it  may  be  necessary  to  dig  out  and  rebuild,  and  it  may  be  pos- 
sible to  hold  by  rods  with  hooks  on  ends,  and  turnbuckles. 

H.  S.  Wilgus,  Engr.,  M.  of  W.,  P.  S.  &  N.  R.  R.— The  custom  of  this 
road  has  been  to  tie  the  extreme  ends  of  the  pipe  culverts  together  with 
one  or  more  iron  rods.   We  have  never  had  any  pull  apart. 

C.  S.  Knickerbocker,  Engr.,  M.  of  W.,  N.  Y.  O.  &  W.  Ry.— It  has  been 
our  practice  to  put  rods  the  entire  length  of  the  culvert,  inside  the  pipe  and 
the  same  on  the  outside,  to  prevent  the  iron  pipe  from  pulling  apart  In 
this  case,  of  course,  the  ends  are  enclosed  in  concrete,  which  is  part  of  the 
paraoet  wall. 

F.  L.  Stuart,  Chief  Engr.,  Erie  R.  R. — While  it  is  true  that  no  pipe 
should  be  put  in  where  the  foundations  are  so  soft  that  it  is  liable  to  pull 
apart,  in  unimportant  work  the  risk  is  sometimes  taken,  on  the  score  of 
economy.  In  such  cases  I  think  the  plan  which  offers  the  most  hope  of 
holding  the  pine  together  is  to  lead  the  joints,  put  in  a  gravel  foundation, 
build  head  walls  and  tie  them  together  independently  of  the  pipe.  My  idea 
is  that  the  tying  of  the  head  walls  would  j^ve  some  play  to  the  pipe,  wher«is 
if  clamps  were  put  on  at  each  joint  they  virtually  make  a  girder  of  the  entire 
pipe,  and  a  settlement  of  the  embankment  will  break  this  girder  much  sooner 
than  it  will  open  up  the  pipe  with  the  head  walls  tied  together. 

We  have  had  very  little  trouble  with  iron  pipe  culverts  pulling  apart, 
but  have  had  several  failures  which  were  of  such  a  character  that  I  do  not 
think  clamps  would  have  done  any  good.  Water  companies  use  damps 
and  turnbuckled  rods  occasionally,  at  bends  in  high-pressure  lines  or  at  dead 

ends. 

G.  B.  Owen,  Engr.,  M.  of  W.,  Erie  R.  R.— A  grillage  placed  under  the 
pipe,  with  a  pipe  set  in  concrete,  which  should  be  reinforced  longitudinally, 
IS  as  safe  a  method  as  can  be  employed.  The  grillage  should  increase  in 
width  toward  the  center,  so  that  when  the  bank  settles  the  pipe  will  settle  as 
evenly  as  possible.  _    _     „^ 

George  Sampson,  Chief  Engineer.  N.  Y.  N.  H.  &  H.  R.  R.— Wherever 
possible  I  would  always  choose  to  lay  iron  pipe  culverts  on  the  hard  ground 
adjoining  the  soft  place.  Where  local  conditions  are  such  as  to  make  it 
absolutely  necessary  to  lay  the  pipe  above  the  soft  bottom,  if  the  soft,  spongy 
earth  should  be  of  only  moderate  depth,  say  five  or  six  feet,  I  would  lay  a 
cradle  of  stringers  in  long  lengths  and  let  the  pipe  rest  upon  it.  assuming 
that  the  cradle  is  designed  strong  enough  to  overcome  any  breaking  strain 
which  mifi^t  be  caused  by  the  load  above  it,  and  let  the  pipe  rest  directly 
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on  such  timber  cradle  with  the  joints  caulked  in  the  ordinary  manner.  If 
the  depth  of  soft  material  were  greater,  I  would  drive  piles  and  build  a  tim- 
ber cap  or  cradle  of  strength  sufficient  to  support  the  pipe  at  grade,  having 
the  joints  caulked  in  the  usual  way. 

I  have  had  occasion  to  drive  piles  and  put  on  timber  caps  in  this  way 
to  support  water  pipes  laid  beneath  tracks  on  filled  land  and  had  good  success 
in  keeping  the  pipes  water  tight.  Previously  laid  in  earth  only,  the  joints 
bad  pulled  apart  sufficiently  to  make  them  leaky. 

As  to  making  repairs  to  a  broken  pipe  line,  where  the  joints  may  have 
pulled  apart,  I  would  be  governed  entirely  by  local  conditions  in  each  case. 
Under  banks  of  moderate  height,  as  a  general  rule,  I  would  dig  down  from 
the  top,  take  up  the  pipe  and  repair  it  at  the  bottom  of  the  trench.  If  the 
bank  were  excessively  high  and  the  material  of  which  it  is  composed^  difficult 
to  handle,  I  would  tunnel  under  it,  uncovering  the  pipe  and  allowmg  it  to 
be  taken  apart  and  replaced.  Possibly  in  such  a  case  the  weight  of  em- 
bankment may  have  sufficiently  compressed  the  under  stratum  of  soft  material 
so  that  the  pipe  might  then  be  relaid  on  the  earth  foundation  without  timber 
cradle  or  platform. 

While  I  have  never  had  occasion  to  do  so,  it  appears  to  me  that  if  a 
bed  of  reinforced  concrete  were  laid  beneath  the  pipe  it  might  be  made  of 
use  to  good  advantage  as  a  proper  support  for  a  pipe  relaid  after  tunneling. 
Thos.  L.  Dunn,  Chief  Engineer,  Maine  Central  R.  R. — I  have  put  in  very 
few  pipe  culverts  on  concrete  or  masonry  foundations.  In  putting  them  in 
on  soft  ground,  I  have  generally  laid  the  pipe  on  timber,  Qiaking  a  solid  bed 
of  ordinary  second-hand  cedar  cross  ties  8  feet  lon^.  Such  a  bed  is  more 
elastic  than  masonry  and  I  think  the  pipes  are  less  liable  to  pull  apart.  Or- 
dinarily too,  when  laying  pipe  culverts  m  soft  ground  the  earth  is  very  wet 
and  the  timber  therefore  lasts  indefinitely.  In  two  or  three  instances  where 
pipes  have  pulled  apart,  I  have  simply  had  the  pipes  jacked  up  to  grade  and 
thickened  up  the  timber  bed  under  them.  Then  if  they  were  pulled  apart 
more  than  two  or  three  inches  I  have  had  a  short  piece  of  pipe  put  in  and 
made  conn^ion  with  a  sleeve.  If  pipes  were  pulled  apart  but  two  or  three 
inches,  I  would  put  a  belt  of  concrete  around  the  pipe. 

Onward  Bates,  C.  E.,  Chicago, — I  remember  one  iron  pipe  culvert,  laid 
under  my  direction,  which  lengthened  under  the  weight  of  the  embankment 
placed  on  it  until  the  pipe  ends  protruded  through  the  concrete  end  walls 
about  6  inches.  I  think  this  pipe  was  about  3  feet  in  diameter.  At  another 
place,  where  I  knew  in  advance  that  the  culvert  would  be  liable  to  stretch, 
I  put  timbers  across  the  ends  of  the  pipe  and  held  it  to  length  with  rods. 
In  this  case  the  culvert  was  an  equalizer,  not  subject  to  freshets,  but  to  river 
rise,  so  that  the  timbers  were  not  to  be  feared  as  obstructions  liable  to  clog  the 
ends  of  the  pipe.  After  the  embankment  had  settled,  the  rods  were  re- 
moved, and  I  never  heard  of  any  trouble  with  this  pipe. 

It  is  fre<^uently  the  case  that  settlement  and  stretching  of  pipe  culverts 
must  be  provided  for.  I  do  not  know  any  rule  to  suggest,  because  the  con- 
ditions are  always  local  and  vary  so  much  that  it  appears  to  me  the  Engineer 
who  plans  the  culvert  should  be  careful  to  ascertam  in  advance  the  condi- 
tions, and  to  provide  for  them  in  such  way  as  seems  best  to  him. 

R,  C.  Young,  Chief  Engineer,  L.  S.  &  I.  Ry. — I  have  seen  instances  where 
it  was  necessary  to  put  in  iron  pipe  culvert  on  soft  ground,  and  before  lay- 
ing the  pipe  a  foundation  was  prepared  on  piling  and  concrete,  the  concrete 
coming  hadf  way  up  the  side  of  the  culvert.  I  think,  however,  that  in  such 
cases  it  is  better  to  finish  out  and  make  a  concrete  arch  complete.  I  have 
had  two  instances  where  iron  pipe  failed,  one  under  a  65-foot  bank  and  one 
under  a  95-foot  bank.  This  pipe  failed  by  splitting  due  to  pressure,  and  we 
were  unable  to  repair  it  in  any  way.  We  found  it  necessary  to  drive  tunnels 
through  the  dumps  and  put  in  concrete  culverts  to  replace  the  pipe. 

Personally,  I  am  not  in  favor  of  laying  cast  iron  pipe  for  culverts  except 
under  moderately  low  fills,  and  then  only  where  good,  hard  bottom  can  be 
obtained.  In  the  case  of  swampy  ground  I  usually  move  the  culvert  to  one 
side  of  the  depression  and  ditch  to  it,  if  possible.  In  putting  in  culverts 
in  hard  ground,  the  bottom  should  be  hollowed  out  to  fit  the  shape  of  the 


76  COMMITTEE     REPORT 

pipe.    It  should  also  be  excavated  under  the  bells,  and  the  earth  should  be 
securely  tamped  under  the  pipe  before  filling  over  it 

G.  A.  Wright,  Illinois  Traction  System. — ^About  the  best  thing  to  prevent 
pipe  from  pulling  apart  that  I  know  of  is  to  fill  the  chime  of  the  bell  end 
with  good,  rich  cement  mortar,  well  packed  in.  This  will  hold  the  sections 
together  under  ordinary  conditions.  I  have  found  it  necessary,  in  some  places, 
to  put  rods  from  end  to  end,  with  strong  hooks  to  reach  over  the  ends  of 
the  pipe  and  turnbuckles  to  draw  them  up  tight  In  some  places  where  one 
or  two  joints  have  been  added  to  the  pipe  already  laid  to  widen  the  bank 
for  second  tracks  or  sidings,  I  have  placed  these  rods  on  the  inside  of  the 
pipe.  These  pipes  added  for  wider  fills  I  have  found  the  hardest  ones  to  hold 
to  place,  as  the  new  fill  generally  slides  down  the  slope  of  old  one  and 
carries  the  pipe  with  it 

As  to  repairing  them  when  pulled  apart,  I  have  pulled  them  back  with 
a  heavy  chain  and  steamboat  ratchet  In  some  cases  I  have  found  it  neces- 
sary to  excavate  down  to  the  top  of  the  pipe  and  alongside  to  about  the 
center  of  diameter,  before  being  able  to  move  them.  The  rods  used  were 
made  up  in  12-foot  lengths,  and  these  sections  were  coupled  together  with 
welded  eye.    Old  bridge  rods  were  utilized  for  the  material. 

A.  S.  Markley,  C.  &  E.  I.  R.  R. — After  laying  pipe  in  place  fill  the  bell 
around  the  spigot  end  of  the  pipe  full  of  grout  made  of  one  part  cement  and 
three  parts  sand.  Care  should  be  taken  that  the  grout  is  well  mixed  and 
stirred  up  while  pouring,  so  that  the  sand  and  the  cement  will  not  separate. 
Care  should  also  be  taken  that  a  clay  roll  or  pipe  jointer  is  held  firmly  against 
the  bell  of  the  pipe,  to  prevent  the  grout  from  escaping  through  an  open  seam. 
This  method  has  been  our  practice  for  the  past  ten  years,  and  has  proved 
very  successful.  Previous  to  using  this  method,  in  a  good  many  cases,  joints 
of  pipe  would  partly  separate,  more  particularly  those  on  the  outer  ends  of 
high  banks,  until  the  bead  on  the  spigot  end  of  the  pipe  would  pull  apart 
sufticiently  to  engage  in  the  groove  in  bell  end.  In  some  cases,  ver^r  rarely, 
the  ends  of  the  pipe  will  pull  out  of  the  bell,  disconnecting  the  joint 

Where  the  ground  was  soft  and  the  pipe  likely  to  settle  irregularly  and 
out  of  line,  and  cement  calking  is  not  likdy  to  hold,  I  have  put  three  rods 
of  about  one  inch  diameter,  depending  on  size  of  pipe,  hooked  over  ends  of 
pipe,  with  turnbuckles  in  the  center  of  each  rod,  on  the  inside  of  pipe,  to  pull 
the  sections  firmly  together  before  filling.  The  rods  are  divided  at  equal 
distances  apart.  If  advisable  the  joints  can  be  grouted,  as  above  explained. 
After  the  pipe  has  thoroughly  settled  to  a  firm  foundation  the  rods  can  be 
removed. 

Where  the  conditions  are  such  that  no  good  natural  foundation  can 
be  found  at  the  desired  spot,  one  may  possibly  be  located  to  one  side,  where 
the  grrouncl  is  solid,  thus  saving  the  expense  of  preparing  a  foundation  with 
concrete  or  piles,  as  the  case  may  warrant 

The  only  successful  way  of  repairing  pipe  that  is  pulled  apart 
under  heavy  banks  is  to  dig  them  out  and  reset  them.  Under  light  banks, 
with  open  joints  near  the  ends,  I  have  jacked  the  ends  up  in  line  and  pullcii 
them  together  with  crab  and  block  and  fall,  either  by  anchoring  the  same  at 
opposite  ends  of  the  pipe  or  by  using  jacks  instead.  Where  the  pipe  has 
crushed  under  heavy  banks  I  have  lined  them  with  one  row  of  bnck,  laid 
rollerways,  in  cement  mortar.  Such  was  done  where  the  pipe  was  sufficient- 
ly large  to  take  care  of  the  water  after  lining.  In  one  case  this  was  done, 
under  a  60-foot  bank,  and  a  36-inch  pipe  flattened  3  inches  out  of  true  shape. 
This  happened  ten  years  ago  and  the  pipe  is  still  in  good  condition.  In  this 
case  the  pipe  was  broken  under  the  center  of  the  bank.  At  ends  of  the  pip^ 
where  it  was  undisturbed,  no  brick  was  placed.  Where  the  brick  terminated 
a  sloping  offset  of  cement  mortar  was  put  in  to  prevent  drift,  etc,  from 
lodging  against  it  No  trouble  has  been  experienced  in  consequence  of  the 
installation  of  these  brick. 

In  unloading  and  rolling  iron  pipe  oflF  cars  where  the  ground  is  soft 
the  spigot  end  should  be  laid  on  the  ground  first,  to  prevent  breaking.  I» 
the  bell  end  strikes  the  ground  first,  almost  invariaWy  the  spigot  end  will 
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dther  crack  or  break.  On  hard  grround  pijpe  should  be  snubbed  off  cars  with 
a  rope  and  skids,  to  prevent  damage  and  breaking. 

H.  Rettinghouse,  Division  Engineer,  C.  &  N.  W.  Ry. — I  have  always  borne 
in  mind  the  foundations  for  cast  iron  pipe  were  deserving  of  as  much 
consideration  as  was  required  for  other  permanent  structures,  such  as  stone 
and  concrete  box  culverts.  I  have  never  had  a  case  of  cast  iron  pipe  pull- 
ing part  except  one  instance  during  last  summer  where,  owing  to  a  slide 
of  a  high  embankment,  the  end  wall  and  last  section  of  the  pipe  were 
crowded  out  This,  case,  however,  could  hardly  be  considered  as  directly 
pertinent  to  this  subject 

It  is  incumbent  upon  any  one  in  charge  of  work  to  ascertain  the  char- 
acter of  foundations  before  placing  important  permanent  work,  and  I  have 
had  in  my  experience  a  number  of  instances  where  I  have  driven  a  pile 
foundation  with  either  timber  or  concrete  grillage  for  the  foundation  of  cast 
iron  pipe  in  order  to  prevent  settling  of  the  same.  In  some  instances  where 
the  subsoil  was  somewhat  soft,  but  not  considered  soft  enough  to  permit  of 
a  continuous  settling,  I  have  raised  the  center  of  the  pipe  line  proportionately, 
so  that  when  the  settling  of  pipe  has  taken  place  the  center  will  be  on  line 
with  the  ends  of  the  pipe.  This  practice  is  one  that  should  be  followed  for 
all  ordinary  cases,  as  it  will  bring  the  pipe  joints  to  a  snug  fit  after  the 
pipe  has  settled  to  its  final  resting  place.  Proper  judgment  must  in  all  cases 
be  exercised.  Although  it  is  possible  to  set  down  a  fixed  rule  as  to  the 
amount  that  pipe  should  be  raised  in  the  center,  it  is  better  that  each  case 
be  judged  on  its  own  merits. 


Method  of  Jajcking  Cast  Iron  Pipe  into  Place  (Suggested  by  W.  F.  Meyers 

of  C.  &  N.  W.  Ry.) 


Lee  Jutton,  Inspector,  C.  &  N.  W.  Ry. — In  repairing  an  open  joint  in  a 
cast  iron  pine  culvert  when  the  distance  from  base  of  rail  to  the  bottom  of 
the  culvert  is  five  feet  or  less,  the  pipe  should  be  dug  out  and  relaid,  at  the 
same  time  providing  a  good  foundation.  When  it  is  not  advisable  to  do  this, 
the  joint  can  be  repaired  with  concrete  and  cement.  To  do  this  the  dirt 
should  be  taken  out,  as  much  as  possible,  under  and  around  the  pipe  at  the 
open  joint  and  the  space  thus  formed  filled  with  concrete,  finishing  on  the 
inside  with  cement  mortar.  If  the  waterway  can  be  reduced  at  the  culvert 
to  be  repaired,  then  a  six  foot  length  of  pipe  having  no  bell  may  be  put  inside 
to  cover  the  open  joint.  The  difference  in  diameter  between  the  two  pipes 
should  be  enough  to  allow  two  or  three  inches  of  concrete  to  be  placed 
between  them.  At  the  up-stream  end  of  the  short  length,  the  concrete  should 
be  tapered  off,  so  that  there  will  be  no  abrupt  obstruction  to  the  water. 

W.  F.  Meyers,  C  &  N.  W.  Ry. — Cast  iron  pipe,  when  laid  in  soft  ground, 
should  have  a  concrete  foundation  the  full  length,  which  I  think  is  the  only 
way  that  pipe  should  be  laid  where  the  embankment  is  high.  The  amount 
of  concrete  to  be  used  must,  of  course,  be  determined  by  the  condition  of  the 
ground  and  the  size  of  the  pipe  to  be  laid. 

The  sketch  shows  my  idea  of  puUinjs  pipe  together  without  excavat- 
ing, where  the  embankment  is  not  too  high  and  all  that  is  required  is  to  pull 
diem  back  to  place  and  hold  them  there.  This  can  be  done  and  they  can  be 
held  in  |)lace  by  drilling  a  few  holes  in  the  bell  and  inserting  bolts  through 
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both  pipes  from  inside.  Of  course,  this  can  be  done  only  where  the  pipe  is 
large  enough  tor  a  man  to  get  inside  to  work. 

When  a  cast  iron  pipe  in  a  high  embankment  has  pulled  apart  and  can 
not  be  pulled  into  place  by  the  above  method  I  am  in  favor  of  relaying  it  hf 
means  of  a  tunnel,  rather  than  by  the  use  of  false  work  and  entire  exca- 
vation. 

The  tunnel  should  be  made  large  enough  for  a  man  to  work  in  handily 
and  leave  room  to  put  a  small  piece  under  each  joint  to  hold  the  pioe  up  to 
place.  Care  must  be  taken  in  doing  the  back  filling  on  a  job  of  this  kmd, 
and  the  filling  should  be  well  tamped,  to  prevent  the  possibility  of  washing 
out  at  the  side  of  the  pipe  in  a  loose  fill.  This  is  a  good  and  cheap  way  to 
lay  pipe  where  there  is  a  high  dump  and  where  false  work  would  have  to  be 
driven  to  dig  it  out.  These  tunnels  can  always  be  braced  up  with  second- 
hand ties  or  other  old  material  which  is  handy. 

J.  D.  Moen,  C.  &  N.  W.  Ry. — In  my  opinion,  the  manner  of  making  re- 
pairs would  be  governed  altogether  by  conditions.  If  the  pipe  be  large  enough 
for  a  man  to  work  inside — say  36  inches — or  over,  and  the  aperture  is  not 
too  great — it  might  be  cleaned  out  properly  and  filled  with  cement  concrete. 
In  cases  where  the  pipe  has  pulled  apart  and  either  end  has  not  settled  below 
the  line  of  the  other  section,  a  steel  jacket  might  be  fitted  tightly  on  the 
inside  to  prevent  any  leaking  or  wash.  If  repairs  are  made  with  concrete,  as 
mentioned  above,  it,  of  course,  would  be  difficult  to  fill  the  upper  part  of  the 
aperture. 

I  have  had  good  success  filling  crevices  between  cover  stones,  on  stone 
boxes,  by  pressing  the  concrete  into  place.  This  was  done  by  making  a  box 
of  the  same  length  and  a  little  wider  than  the  crevice  to  be  filled,  and  deep 
enough  to  hold  sufficient  concrete  for  filling  the  opening.  This  box  had  a 
loose  bottom  made  of  3-inch  lumber  and  was  filled  with  concrete  and  placed 
with  the  edges  of  the  sides  tight  up  to  the  under  side  of  the  stone.  Two 
jacks  were  set  under  the  loose  bottom,  and  by  raising  the  bottom  the  con- 
crete was  pressed  into  the  crevice  and  allowed  to  set.  Whether  or  not  this 
method  could  be  used  in  filling  the  upper  part  of  the  opening  between  the  ends 
of  cast  iron  pipe  that  had  pulled  apart,  of  course  would  depend  on  the  size 
of  tne  pipe  and  width  of  the  opening. 

R.  J.  Bruce,  Mo.  Pac.  Ry. — I  decide  from  the  general  condition  of  the 
soil,  beforehand,  what  course  to  pursue.  If  the  pipe  was  laid  in  firm  clay, 
gravel  or  sand,  the  bearing  power  of  such  was  considered  as  sufficient  with- 
out additional  support.  If  the  soil  was  soft  or  unstable,  timbers  were  laid 
crosswise  in  the  trench.  The  sizes  and  number  were  determined  by  the  char- 
acter of  the  soil.  Sometimes,  where  the  soil  was  not  too  soft,  second-hand 
bridge  ties  or  short  lengths  of  old  bridge  stringers  were  used,  perhaps  on 
2  foot  centers. 

I  had  one  case  where  it  was  necessary  to  drive  a  row  of  piling  on  either 
side  of  a  48  inch  Hne,  and  put  on  short  caps,  upon  which  the  pipe  was  laid. 
This  gave  very  good  satisfaction,  but  it  is  an  expensive  method.  Of  course, 
nearly  all  soil  will  settle  at  least  a  little,  so  that  the  pipe  is  bound  to  settle 
some.  The  amount  of  this  settlement  can  be  fairly  well  estimated  and  the 
pipe  laid  somewhat  higher  in  the  center  by  way  of  allowance.  Any  timbering 
or  other  support  only  sustains  the  pipe  itself  against  settlement  and  has  but 
little  effect  on  the  general  settlement  of  the  earth  foundation. 

Cast  iron  pipe  should  be  protected  at  the  ends  with  head  walls.  Care 
should  be  exercised  in  unloading  the  pipe  from  the  cars  and  the  earth  should 
be  tamped  until  the  fill  is  level  with  the  top  of  the  pipe. 

J.  O.  Potts,  Mo.  Pac.  Ry. — For  cast  iron  pipe  laid  in  soft  ground: — ^Use 
good  old  track  stringers,  such  as  7  x  15  inches  x  24  foot  timber,  laid  longi- 
tudinally under  the  bottom  of  the  pipe,  breaking  joints  with  the  pipe  and 
splicing  the  timber  to  each  other  with  W.  I.  bars  or  wood.  The  dirt  should 
be  well  tamped  on  each  side  of  the  pipe  when  the  fill  is  made.  The  bell 
should  be  let  down  into  the  timber  so  that  body  of  the  pipe  will  have  a 
uniform  bearing.  In  some  cases  a  concrete  bed  of  sufficient  depth  and  width 
is  recommended,  but  we  believe  the  timber  bedding  is  equally  as  good  and 
the  cost  will  be  only  one-third  as  much  as  that  of  concrete. 
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F.  O.  Draper,  Illinois  Central  R.  R. — I  attach  two  copies  of  blue  prints 
showing  our  method  of  holding  pipe  in  plaice  in  sliding  fills,  at  the  time  it  is 
placed;  also  showing  a  method  of  holding  pipe  in  fills  that  are  moving, 
where  the  pipe  is  gradually  separated.  You  will  note  that  we  put  side  rods  on 
the  pipe,  in  place,  at  the  time  the  pipe  is  laid.  The  inside  rod  is  used  on 
pipe  that  is  not  equipped  with  these  rods  on  the  outside,  to  hold  the  pipe 
from  opening,  as  the  fill  settles. 

I  have  had  considerable  experience  in  this  class  of  work  and  I  find  that 
a  rod  of  these  dimensions  is  very  satisfactory  and  will  hold  the  pipe.  The 
rod  shown  on  the  inside  does  not  catch  rubbish  or  driftwood  during  high 
water.  It  can  be  put  in  along  the  sides  of  the  pipe  and  held  in  position 
bv  a  small  band  supported  from  the  bottom  of  the  pipe. 

J.  M.  Caldwell.  C.  I.  &  L.  Ry. — I  most  generally  lay  a  floor  of  old  bridge 
stringers  the  full  length  of  the  pipe.  The  i6-foot  stringers  are  cut  in  two  in 
the  middle  and  laid  crosswise,  making  the  floor  8  feet  wide  by  the  length  of 
the  pipe  culvert.  We  have  placed  a  great  many  pipes  in  this  manner,  in  soft 
ground,  and  we  have  had  but  one  or  two  cases  where  the  pipe  has  pulled 
apart  The  pipe  I  refer  to  is  standard  cast  iron  water  pipe  with  hub  and 
spigot  ends.     We  never  use  galvanized  pipe. 

To  repair  the  pipe  when  it  has  pulled  apart,  I  use  old  boiler  iron  bent 
to  the  diameter  of  the  pipe,  placing  two  pieces,  with  flanges,  at  the  top 
side  of  the  pipe  and  bolting  them  together  through  the  flanges. 

We  have  discontinued  using  ordinary  cast  iron  pipe  and  now  have  cast 
iron  pipe  in  3  feet  lengths,  with  a  lock  joint.  This  lock  joint  prevents  the 
pipe  from  pulling  apart. 

G.  A.  Manthey,  M.  St.  P.  &  S.  S.  M.  Ry.— I  have  installed  a  ^reat  deal 
of  cast  iron  culvert  pipe  ranging  in  diameter  from  24  inches  to  60  inches,  in 
fills  from  5  feet  to  30  feet  deep.  Some  of  this  pipe  was  laid  in  very  soft 
ground,  but  in  every  instance  the  muck  was  removed  over  a  width  of  12 
to  14  feet,  to  a  depth  of  4  to  6  feet.  After  excavating  I  put  in  two  courses 
of  second-hand  bridge  timbers,  the  full  length  and  breadth  of  the  pit,  secure- 
ly drifting  the  timbers  together  with  second-hand  packing  or  drift  bolts  and 
then  filled  the  pit  to  grade  with  gravel,  tamping  it  to  secure  a  solid  bed. 
After  the  bed  had  been  prepared  in  this  way  I  would  lay  the  pipe,  calking 
the  joints  with  tarred  oakum  and  then  put  in  the  filling.  For  two  years  as 
inspector  and  seven  years  as  general  foreman  of  bridges  and  buildings  on  the 
Wisconsin  Central  R.  R.,  now  known  as  the  Chicago  division  of  the  Minne- 
apolis, St.  Paul  &  Sault  Sainte  Marie  R.  R.,  I  made  a  personal  inspection  of 
277  culverts  24  to  60  inches  in  diameter  and  never  found  a  single  instance 
where  the  pipe  had  pulled  apart. 

J.  EL  Jewell,  Southern  Indiana  Ry. — On  the  Southern  Indiana  Ry.  we 
have  an  abundance  of  waste  stone  from  the  quarries,  such  as  spalls  and 
planer  chips.  We  always  bed  the  pipe  in  this  material  and  have  had  no 
trouble.  At  two  places  we  filled  high  bridges  with  frozen  clay  in  winter 
and  were  bothered  with  slides  which  pulled  the  pipe  apart. 

E.  J.  Auge.  C.  M.  &  St.  P.  Ry. — We  have,  in  very  soft  ground,  put  in 
timber  lengthwise  with  the  pipe.  This,  to  some  extent,  has  helped  to  keep 
the  pipe  together  at  the  joints.  I  am  of  the  opinion  that  cause  of  pipe 
pulling  apart  is  due  more  to  the  action  of  the  trains  going  over  them  than 
to  the  settling  of  the  grade.  In  a  large  majority  of  cases  where  pipe  was 
pulled  apart  I  found  that  the  pipe  had  not  sagged  or  settled  out  of  surface. 
but  the  joints  were  pulled  apart  from  i  to  4  inches.  I  think  the  lock-joint 
culvert  pipe  would  prevent  the  joints  from  pulling  apart  in  all  cases  except 
in  a  newly  made  fill  that  has  not  thoroughly  settled.  I  have  not  been  able 
to  find  anything  that  would  stop  culvert  pipe  from  pulling  apart  in  soft 
ground  in  a  newly  made  embankment. 

To  replace  pipe  that  has  pulled  apart,  we  sometimes  are  able  to  jack 
it  back  to  place,  but  in  the  majority  of  cases  we  have  to  dig  around  the 
sections  to  get  them  back  to  place. 
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C.  A.  Lichty. — I  wish  to  call  your  attention  to  the  fact  that 
this  subject  refers  considerably  to  lock-joint  cast  iron  culvert 
pipe,  and  if  there  are  those  present  who  have  had  experience  with 
it  we  should  hear  from  them. 

W.  M.  Clark. — ^We  use  a  great  deal  of  cast  iron  pipe,  but 
we  have  never  used  lock-joint  pipe.  We  generally  buy  a  medium 
grade  of  pipe,  except  for  that  used  through  heavy  embankments, 
for  which  service  we  get  what  we  call  "  standard  "  pipe,  it  be- 
ing of  a  little  better  grade  than  medium,  to  better  stand  the 
pressure. 

My  idea  in  putting  in  a  pipe  culvert  is  to  lay  the  pipe  so 
that  it  will  not  be  necessary  to  pull  it  together ;  in  other  words, 
put  it  in  so  that  it  will  not  pull  apart.  I  have  laid  culvert  pipe 
on  concrete  foundation,  on  grillage,  and  by  driving  piles,  and 
about  in  the  same  manner  as  is  shown  in  the  illustrations,  and 
have  had  no  trouble  with  it  pulling  apart.  I  did  have  one  60- 
inch  pipe  that  pulled  apart  on  account  of  the  heavy  fill  settling, 
which  pushed  out  the  end  walls,  and  that  broke  the  pipe.  By 
some  freak  it  did  not  part  at  the  first  joint  but  nearly  under 
the  center.  I  repaired  that  by  getting  a  piece  of  boiler  iron  made 
large  enough  to  slip  nicely  in,  and  concreted  around  it.  That 
was  done  four  or  five  years  ago,  and  while  it  is  not  on  my  di- 
vision at  the  present  time,  I  have  not  heard  of  any  trouble  with 
it  since. 

I  think  that  the  most  economical  way  is  to  put  in  a  founda- 
tion that,  under  ordinary  circumstances,  will  not  permit  the 
pipe  to  pull  apart,  as  I  doubt  very  much  if  you  will  be  able  to 
pull  them  together  with  rods.  I  think  that,  in  any  case,  one 
would  have  to  dig  them  up  and  relay  them.  In  pulling  apart 
in  soft  ground  there  would  be  settlement  enough  so  that  it  would 
be  hardly  possible  to  get  the  spigot  to  enter  the  bell  if  they 
could  be  pulled  together.  I  now  recall  a  circumstance  where  we 
thought  the  pipe  had  pulled  apart,  but  you  will  find  before  I 
get  through  that  the  trouble  was  not  due  to  that.  We  accepted 
a  piece  of  work  from  the  construction  department,  and  about 
four  or  five  months  afterward  we  had  a  sewer  stopped  up.  It 
was  a  48-inch  cast  iron  pipe.  I  went  there  and  also  sent  the 
inspector  there,  and  the  division  engineer  went  with  me.    We 
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looked  it  over  and  came  to  the  conclusion  that  it  had  pulled  apart 
and  caved  in.  It  was  in  a  28  ft.  fill,  and  we  drove  piling  and  dug 
it  up.  When  we  got  down  to  it  we  found  it  was  short  just  about 
four  feet  of  pipe,  where  the  contractor  had  used  boards  and 
they  had  fallen  in,  so  that  it  was  not  the  fault  of  the  pipe. 

M.  F.  Cahill. — On  the  Seaboard  Air  Line  we  are  using  some 
lock-joint  pipe,  and  so  far  we  have  not  had  any  trouble  with 
it.  Bfut  while  the  lock  joint  is  all  right,  I  think  the  fewer  joints 
we  have  the  better  results  we  will  get.  I  think  the  best  way  to 
eliminate  this  trouble  is  to  get  a  good  foundation.  Do  this 
and  you  will  have  no  pipe  failures.  We  have  never  had  any  on 
our  division,  for  we  have  always  put  in  a  good  foundation. 
However,  we  sometimes  recommend  one  thing  and  get  another. 
I  do  not  approve  of  the  short  joints  of  culvert  pipe,  I  believe 
a  12  ft.  length  is  the  proper  one,  and  when  you  put  it  in  on  a 
good  foundation  it  will  stay  there. 

G.  W.  Rear. — We  use  concrete  pipe  on  the  Southern  Pacific. 
I  would  not  be  in  favor  of  using  iron  pipe  in  a  structure  as  that 
shown  in  the  illustration  of  the  Cleveland  Short  Line.  The  con- 
struction is  too  expensive,  and  the  iron  pipe  is  of  no  use  there 
after  the  concrete  is  set.  Where  a  foundation  has  to  be  put  in 
I  would  be  in  favor  of  putting  in  a  2-ft.,  3-ft.  or  4-ft.  arch.  We 
use  concrete  pipe  in  3-ft.  lengths,  up  to  36  inches  diameter.  In 
openings  larger  than  that  we  are  using  an  arch  reinforced  with 
rods,  and  sometimes  with  rails.  The  reason  for  making  the 
pipe  in  3-ft.  lengths  is  because  it  is  easiest  to  handle,  and  we 
usually  make  it  in  a  shop  and  ship  it  out,  although  if  one  is 
putting  it  in  an  opening  that  is  very  large  it  ought  to  be  built 
in  place  regardless  of  the  size  of  the  pipe.  We  have  some  of  the 
collapsible  forms  for  this  purpose.  In  putting  these  in,  the 
ground  should  be  carefully  tamped,  and  if  possible  to  fill  at  the 
time  it  should  be  carefully  filled  around  the  pipe.  But  as  for 
cast  iron  pipe  where  the  foundation  is  soft,  it  should  not  be  used. 

H.  Rettinghouse. — ^This  report  seems  to  cover  the  question, 
but  I  think  we  are  getting  away  from  it.  The  question  before 
us  is :  "  What  is  the  best  method  of  pulling  pipe  together  after 
it  has  pulled  apart?"  It  has  been  indicated,  but  not  proven  by 
experience.  A  great  many  make  suggestions  as  to  how  to  do 
it,  but  nobody  seems  to  have  accomplished  it.  I  agree  with 
Mr.  Qark,  that  it  would  be  a  gjeat  undertaking  to  force  pipe 
together  after  it  has  pulled  apart.    In  regard  to  the  foundations. 
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I  agree  with  Mr.  Rear,  where  he  refers  to  the  method  as  u^^cd 
by  the  Cleveland  Short  Line.  I  would  like  to  know  what  the 
pipe  is  in  there  for. 

In  regard  to  concrete  pipe,  we  are  at  present  making  ex- 
periments, and  have  let  a  contract  for  250  locations.    The  pipes 
are  made  in  8-ft.  lengths  and  shipped  out.    Our  present  results 
have  shown  that  48-inch  pipe  can  be  manufactured  and  placed 
for  one-half  the  cost  of  that  of  iron  pipe,  while  with  36-inch 
pipe  it  is  about  two-thirds  of  the  cost.    I  think  that  it  will  be 
successful.     One  of  the  greatest  troubles  that  we  have  experi- 
enced is  the  uneven  strength  of  cast  iron  pipe.     I  have  made 
inquiry  into  the  exact  method  of  manufacture  of  cast  iron  pipe, 
but  I  have  not  been  able  to  get  any  reply.    The  American  pipe 
manufacturers  have  established  a  standard  for  cast  iron  pipe. 
They  have  something  like  eight  classes  of  pipe.     We  have  in 
the  state  of  Iowa  a  great  many  instances  where  drainage  pipes 
cross  our  tracks,  and  we  make  it  a  condition  that  under  em- 
bankments the  pipe  must  be  cast  iron,  and  it  is  beginning  to  be 
a  question  at  each  job  as  to  the  class  of  material  we  are  get- 
ting.    I  was  very  careful  to  ascertain  just  what  class  of  pipe 
is  used  for  drainage  purposes  and  I  find  that  it  is  a  second-class 
material.    It  would  be  a  good  subject  to  investigate  and  report  on 
at  a  future  meeting.    I  notice  that  one  member  reported  a  fail- 
ure in  a  high  embankment,  which  was  probably  due  to  this  cause. 
A.  E.  Killam. — I  think  that  last  year  when  the  question  was 
brought  up  it  was  asked  under  what  conditions  the  pipe  would 
draw  apart.     I  was  very  careful  to  pay  close  attention  to  this 
on  my  inspections,  to  the  concrete  pipes  we  have  put  in,  some 
of  them  20,  30,  36,  and  42  inches  in  diameter.     They  were  all 
laid  in  3-ft.  sections.     Of  course  the  42-inch  pipe  in  three  foot 
sections  is  very  heavy,  but  it  has  been  in  three  years,  and  in 
going  over  the  road  I  could  not  find  any  case  where  the  pipe 
had  pulled  apart.     If  there  was  any  place  that  looked  like  soft 
material,  where  we  put  in  a  pipe,  we  first  put  in  a  drain  to  draw 
the  water  off.    A  concrete  end  wall  was  then  built  up  to  three 
or  four  feet  above  the  pipe.    Some  of  these  concrete  pipes  arc 
laid  under  15,  20  and  25-ft.  banks;  we  put  in  one  under  an  85-ft. 
bank.     It  was  laid  on  hard  bottom,  and  the  pipes  do  not  pull 
apart. 

We  have  a  great  many  iron  pipes  that  were  laid  in  the 
road  when  it  was  constructed,  and  some  of  them  have  been  in 
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25  to  28  years ;  and  in  no  case  on  some  200  miles,  on  the  section 
where  they  are  used,  has  a  joint  drawn  apart  a  quarter  of  an 
inch,  and  the  pipes  remain  clean  inside. 

It  se«ns  to  me  that  the  day  is  not  far  away  when  concrete 
pipe  will  be  more  generally  used.  I  have  been  told  that  the 
Canadian  Pacific  Ry.  has  abandoned  the  use  of  cast  iron  pipe. 
I  know  Mr.  Grady,  of  that  road,  and  he  told  me  that  they  had 
abandoned  them  for  the  reason  they  were  not  put  in  right. 
We  have  concrete  pipes  under  35-ft.  banks,  and  we  have  them 
under  3-ft.  banks;  and,  in  any  case  the  shallower  the  bank,  the 
harder  it  is  on  the  concrete,  under  the  higher  banks,  15  to  25-ft., 
the  pressure  is  distributed,  and  in  the  low  bank  the  jar  of  the 
locomotive  is  closer  to  the  pipe.  But  if  care  is  taken  in  put- 
ting in  the  foundation  and  the  pipe,  as  is  generally  done  with 
us,  we  believe  concrete  pipe  the  cheapest  and  the  best.  We 
used- to  secure  cast  iron  water  pipe  that  was  defective,  but  good 
enough  for  culvert  pipes,  but  now  the  concrete  is  being  used 
pretty  much  altogether. 

Mr.  Rear. — ^What  has  been  your  experience  with  concrete 
pipe  in  frosty  country?  Does  the  water  running  through  the 
pipe  and  then  when  freezing,  break  the  pipe?  We  have  no  lo- 
cations where  it  would  freeze. 

Mr.  Killam. — On  a  number  of  the  lines  where  we  have  been 
using  concrete  pipe  the  temperature  goes  down  to  36  and  40 
deg.  below  zero,  and  still  the  pipes  are  all  right.  In  the  Provinces 
of  Quebec  and  New  Brunswick,  it  does  not  get  below  15  below 
zero,  but  in  no  case  has  the  frost  affected  the  pipes.  We  do 
not  allow  pipes  to  be  put  in  that  have  been  made  less  than 
one  year.  They  must  get  thoroughly  seasoned  and  as  hard  as 
possible  before  placing  them  in  the  ground. 

Mr.  Penwell. — I  suggested  this  subject  to  the  committee 
last  year,  because  we  are  spending  a  great  deal  of  money  each 
year  rejoining  iron  pipes.  In  order  to  get  at  the  question  in- 
telligently, I  might  state  that  we  have  a  road  (Lake  Erie  & 
Western  R.  R.)  extending  through  the  states  of  Illinois,  Indiana 
and  Ohio.  Iron  pipe  was  used  years  ago  and  we  are  still  using 
it  as  a  matter  of  economy.  We  use  from  12-inch  up  to  48-incH 
diameter  pipe.  At  first  we  built  stone  end  walls  for  all  sizes; 
at  present  we  build  them  only  for  the  48-inch  size;  for  the 
smaller  sizes  it  is  more  economical  to  project  the  pipe  than  to 
build  the  masonry.     It  has  been  our  experience  that  many  of 
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the  joints  separate  and  the  only  method  we  have  found  to  re- 
pair them  is  to  dig  them  up,  place  them  together  and  refill.  I 
have  tried  to  devise  scwne  means  of  drawing  them  together 
in  the  fill  but  have  been  unsuccessful.  We  have  some  which 
have  pulled  apart  where  the  foundation  is  of  solid  clay,  and  the 
pipes  lie  in  a  line  as  straight  as  when  they  were  placed.  I 
can  not  account  for  it  unless  it  may  result  from  the  thrust  and 
jar  of  the  trains  together  with  the  action  of  the  frost  behind 
the  end  walls.  I  find  also  that  they  pull  apart  more  readily 
in  mucky  ground. 

I  might  state  what  little  experience  we  have  had  in  prevent- 
ing iron  pipe  from  pulling  apart.  Recently,  when  placing  some 
pipe  we  calked  the  joints  with  a  cheap  g^ade  of  oakum  and 
filled  the  joints  with  cement.  In  doing  this  some  feared  that  we 
made  the  joints  too  rigid  and  that  the  pipe  might  break  in 
the  case  of  settling.  We  use  12-ft.  lengths  except  when  it  be- 
comes necessary  to  use  6-ft.  lengths  to  fit  the  embankment,  but  in 
no  case  less  than  6-ft.  If  the  cemented  joints  prove  satisfactory 
in  holding  the  pipe  together  we  have  solved  the  second  part  of 
the  question  to  our  satisfaction,  but  we  are  still  "  at  sea "  so 
far  as  rejoining,  without  excavating,  those  which  have  pulled 
apart.  I  do  not  like  to  spend  the  money  necessary  to  make 
the  excavation  for  repairs.  If  we  find  joints  parting  I  make  a 
record  of  it  and  check  them  again  the  following  year  to  ascer- 
tain how  much  they  are  opening  up  each  year.  We  begin  this 
record  when  they  show  a  movement  of  2  inches.  I  am  anxious 
to  find  if  others  are  successful  in  rejoining  pipes,  when  pulled 
apart,  without  the  necessity  of  excavating. 

I  do  not  approve  of  putting  in  a  foundation  of  old  timbers 
for  it  is  likely  to  rot  near  the  ends  which  would  cause  trouble. 
If  one  uses  concrete  for  bedding  the  joints  it  increases  the  cost; 
it  might  be  well  to  bring  it  up  to  one-fourth  the  height  of  the 
pipe  on  the  outside  in  mucky  ground.  We  want  to  continue 
the  use  of  iron  pipe  because  it  is  economical. 

I  am  not  in  favor  of  the  lock-joint  pipe;  I  think  it  would 
not  prove  satisfactory  where  the  ground  is  soft,  because  the 
4-ft.  joints  would  become  uneven  and  break  the  locks.  I  would 
not  favor  it  except  where  it  is  incased  in  concrete. 

Mr.  Lichty. — I  wish  to  call  Mr.  Penwell's  attention  to  the 
fact  that  the  lock-joint  pipe  is  made  sufficiently  large  in  the 
joints  to  permit  of  a  sag  of  3  to  4  ft.  in  a  culvert  of  48  ft.  in 
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length.  They  do  not  lock  up  perfectly  rigid.  It  has  been  the 
experience  of  nearly  all  who  have  used  the  lock-joint  culvert 
pipe  that  it  has  given  satisfaction.  Several  of  our  members 
express  their  approval  of  this  kind  of  pipe  in  this  report,  and 
I  believe  that  none  condemn  it. 

There  is  no  question  in  my  mind  but  that  the  action  of  frost 
behind  head  walls  pushes  them  outward  to  some  extent,  and  if  the 
pipes  are  firmly  joined  to  them  they  must  of  necessity  tend  to 
separate  at  the  joints.  It  is  self-evident  that  it  is  the  outward 
thrust  of  the  embankments  at  the  bottom,  resulting  from  frost 
or  the  weight  of  the  trains  that  causes  pipes  to  separate  at  the 
joints. 

Mr.  Killam. — I  think  I  am  safe  in  saying  that  on  our  road 
there  is  not  an  end  wall  that  has  been  affected  by  frost.  Some 
of  them  have  been  in  seven  or  eight  years^  and  there  is  not  a 
defective  one  on  the  entire  road,  and  they  are  practically  as  good 
as  the  day  they  were  put  in.  In  some  places  the  frost  will 
disturb  them,  but  in  soil  such  as  we  have  there  is  very  little 
of  this.  The  soil  is  clay,  mixed  with  sand,  a  kind  of  a  loam  soil, 
and  the  consequence  is  that  it  is  seldom  that  we  have  found 
defective  pipe  and  end  walls  where  they  have  been  put  in  proper- 

ly. 

Mr.  Jutton. — We  have  been  talking  a  good  deal  about  the 
foundation  uiider  cast  iron  pipes.  I  think  it  is  quite  important 
to  have  the  earth  around  the  sides  and  the  top  of  the  pipe 
uniformly  and  firmly  packed.  Especially  should  this  be  done 
where  the  distance  from  the  base  of  the  rail  to  the  top  of  the 
pipe  is  only  two  or  three  feet.  I  have  seen  iron  pipes  unduly 
stressed  by  engine  loads,  because  of  the  load  being  concentrated 
on  the  top  of  the  pipe  and  the  pipe  not  being  properly  sup- 
ported on  the  sides  by  the  earth.  Under  such  conditions  I  have 
seen  the  pipe  spring  down  as  each  train  wheel  passed  over. 

As  to  the  settlement  of  cast  iron  pipe,  this  is  not  a  serious 
matter  if  it  doesn't  go  too  far.  Suppose  there  is  a  little  settle- 
ment, the  water  will  go  through  and  no  harm  is  done  if  the 
joints  do  not  pull  apart.  Mr.  Rettingliouse  in  his  letter  speaks 
of  placing  a  crown  in  the  line  of  pipe  when  it  is  laid,  with  the 
idea  that  the  culvert  will  be  level  when  all  settling  has  ceased. 
This  appears  to  me  to  be  a  good  idea,  but  the  curve  should  be 
laid  so  that  no  point  on  it  is  higher  than  the  point  at  the  end 
of  the  culvert  on  the  up-stream  side.    In  other  words,  no  part 
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of  the  culvert  should  be  on  an  up  grade,  because  in  case  there 
is  no  settlement,  the  culvert  will  always  have  a  high  point  to 
which  the  water  must  rise  before  it  can  flow  through.  On  the 
other  hand,  if  the  culvert  is  laid  with  the  high  point  of  the  curve 
at  the  up-stream  end,  there  will  be  a  fall  at  every  point  of  the 
culvert,  even  if  it  does  not  settle. 

J.  M.  Staten. — ^We  filled  a  trestle  48  feet  high,  and  we  had 
filled  it  up  ten  feet  before  we  decided  to  put  in  a  drain.  The 
work  was  done  with  a  steam  shovel  and  plow,  and  when  we  de- 
cided to  put  in  the  pipe  we  took  ten  inch  pipe,  and  we  put  in 
three  rods  and  laid  it  on  that  soft  fill.  That  was  eighteen  years 
ago.  I  have  seen  that  pipe  and  it  is  still  carrying  the  water  just 
as  well  as  when  it  was  first  put  in. 

A.  A.  Wolf. — Ninety-eight  per  cent  of  our  culverts  are  built 
of  wood.  To  use  anything  else  would  involve  such  expense 
that  we  could  not  consider  it.  Of  course  it  is  a  good  matter  to 
provide  foundations.  We  provide  extra  pipe,  instead  of  end 
walls.  I  have  had  pipe  that  separated  regularly  so  that  we 
had  to  relay  it  in  three  year  periods.  I  attributed  this  to  the 
yielding  condition  of  the  soil.  Every  train  that  ran  over  it  would 
help  it  to  settle,  and  the  soil  would  gradually  work  in  and  get 
into  the  joint,  until  it  finally  sprung  apart.  I  do  not  think  it 
is  practicable  to  get  sufficient  force  to  move  the  pipe  to  rejoin 
it  without  uncovering.  I  think  the  cost  would  be  prohibitive, 
and  for  that  reason  the  only  way  we  can  rejoin  the  pipe  is  to  dig 
it  out  and  relay. 

Mr.  Penwell, — I  like  Mr.  Rettinghouse's  idea  of  crowning 
the  pipe.  We  do  that,  and,  of  course  the  amount  of  it  is  governed 
by  the  condition  of  the  ground.  Some  require  a  little,  while 
others  require  a  great  deal,  but  we  crown  it  just  enough  so  that 
it  will  go  down  to  a  straight  line,  when  the  grade  is  finally  set- 
tled. We  have  one  pipe  under  a  60-ft.  fill  and  it  is  144  ft.  long; 
we  have  not  had  a  particle  of  trouble  with  it.  In  pulling  these 
together,  I  have  thought  of  devising  scmie  means  of  using 
heavier  rods,  and  hydraulic  jacks,  and  if  others  have  tried  it  I 
would  like  to  hear  from  them.  It  has  been  suggested  that  wc 
use  turnbuckles,  but  in  a  small  pipe  it  would  be  impossible  to 
get  inside  to  turn  them,  and  so  I  think  we  would  have  to  resort^ 
to  hydraulic  jacks. 

J.  H.  Markley. — We  had  a  4-ft.  pipe  which  began  to  show 
signs  of  trouble  but,  by  following  it  up  with  close  inspection, 
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we  got  at  it  before  it  gave  us  any  trouble.  We  put  four  two- 
inch  rods  through  and  heavy  timbers  across  the  ends  of  the 
pipe.  We  then  prepared  a  ram,  and,  with  the  aid  of  jacks,  we 
succeeded  in  putting  it  together.  Now  this  pipe  was  in  four 
sections,  almost  ready  to  drop  out  of  the  joints. 

Speaking  of  putting  pipe  on  foundations,  I  experienced  some 
trouble.  We  had  three  sections,  12-ft.  each,  which  we  laid  on  a 
bed  of  stringers,  30-ft.  long;  on  my  last  inspection,  about  four 
months  ago,  I  found  the  joints  had  pulled  apart  two  inches.  I 
thought  when  I  had  that  foundation  down  I  had  a  "  sure  thing." 
What  makes  this  pipe  pull  apart,  I  have  never  been  able  to  solve. 
Speaking  of  omitting  end  walls  to  save  expense,  I  have  tried 
that,  to  my  sorrow.  We  omitted  putting  in  the  end  walls  in 
some  cases  and  the  water  came  up  and  washed  out  the  embank- 
ment On  that  account  we  now  put  in  end  walls  regularly,  to 
avoid  such  trouble  as  this. 

W.  M.  Qark. — I  would  like  to  ask  Mr.  Rear  about  the  manu- 
facture of  the  concrete  pipe.  What  reinforcement  do  you  put 
in?  and  do  you  use  any  water-proofing  composition? 

Mr.  Rear. — In  answer  to  Mr.  Clark,  the  general  practice 
with  us  is  not  to  reinforce  at  all,  up  to  three  feet,  and  we  do  not 
make  anything  larger  than  three  feet,  unless  it  is  special.  We 
make  12-inch,  18-inch,  24-inch,  30-inch,  and  36-inch,  with  the 
walls  six  inches  thick.  We  also  make  12-inch  pipe  with  the  six- 
inch  wall.  We  use  this  where  we  have  to  put  it  in  close  to  the 
rail.  We  use  no  reinforcing,  except  in  special  places.  We  do 
not  use  any  waterproofing  either.  We  let  the  pipe  stand  about 
thirty  days,  or  as  much  longer  as  we  can,  before  putting  it  in. 

Mr.  Qark. — How  do  you  fasten  the  joints? 

Mr.  Rear. — ^They  are  made  as  a  sort  of  an  imitation  bell  and 
spigot,  and  they  are  just  joined  together,  and  I  might  say  that 
we  have  had  some  of  them  pull  apart.  If  they  pull  apart  we  get 
inside  and  cement  them  again  and  we  try  to  keep  it  cemented 
as  fast  as  it  stretches. 

Mr.  Ashby. — ^Pipes  ought  not  to  pull  apart.  Neither  ought 
trains  to  come  together,  but  they  do.  As  far  as  using  a  rein- 
forced concrete  pipe,  I  have  not  had  any  experience,  presumably 
because  I  am  close  to  the  source  of  cast  iron,  and  we  use  a 
great  deal  of  that. 

J.  W.  Fletcher. — I  have  not  had  very  much  experience  with 
cast  iron  pipe,  but  we  took  out  a  trestle  and  put  in  a  20  foot  fill. 
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and  I  would  like  to  show  our  method  of  putting  in  the  pipe,  Wc 
took  the  old  trestle  chords  and  laid  them  on  each  side  and  then 
took  the  ties  and  laid  them  down  so  that  we  had  a  solid  founda- 
tion. That  has  been  in  seven  years,  and  we  have  never  had  any 
trouble,  and  it  is  in  perfect  condition. 

A.  H.  King. — ^We  put  in  a  great  deal  of  pipe,  in  fact  it 
has  been  the  standard  construction  for  many  years;  it  is  from 
four  feet  diameter  down,  and  I  agjee  with  Mr.  Cahill  that  we 
want  as  few  joints  as  possible*  My  idea  is  that  as  we  multiply 
the  joints  we  multiply  trouble.  I  do  not  see  why  joints  should 
pull  apart ;  but  the  subject  is  what  is  the  best  plan  of  pulling  them 
together,  and  I  think  that  when  pipe  pulls  apart  it  is  entirely 
due  to  having  been  improperly  laid.  We  get  along  very  nicely 
with  12  foot  lengths,  and  we  use  it  in  all  our  work,  putting  it  on 
a  timber  bed.  This  has  been  my  experience,  and  we  have  never 
had  any  trouble  with  cast  iron  pipe  when  properly  laid. 

Mr.  Jutton. — I  would  like  to  call  attention  to  the  letter 
from  Mr.  Stuart  of  the  Erie,  on  this  subject.  He  states  that  it  is 
better  to  tie  the  head  walls  together  than  it  is  to  put  clamps  on 
at  each  joint  in  the  pipe.  Thus  if  the  end  lengths  of  the  pipes 
are  held  rigidly  in  the  head  walls,  and  the  head  walls  are 
anchored  together  the  line  of  pipe  is  free  to  move  laterally  and 
vertically,  but  cannot  move  endwise. 

Mr.  Staten. — For  culvert  pipe,  we  are  using  some  of  the 
corrugated  iron  pipe  which  is  made  in  Richmond,  Va.  They  are 
using  considerable  of  it  around  Richmond  in  the  making  of  good 
roads,  and  they  can  make  them  in  any  size.  We  are  using  some 
of  it  in  18  and  20-inch  sizes.  They  ship  them  out  in  every  length, 
and  the  section  men  put  them  in.  We  have  not  had  time  enough 
to  find  out  whether  they  are  going  to  be  serviceable. 

Mr.  Clark. — In  answer  to  Mr.  Staten,  I  would  say  that 
about  12  years  ago  somebody  got  out  a  patent  on  a  wrought 
iron  pipe.  It  was  not  corrugated,  but  made  in  big  sheets  and 
riveted  together.  At  that  time  I  was  with  the  Pittsburg  & 
Western  Ry.  and  we  used  a  number  of  them.  We  had  occasion 
four  or  five  years  ago  to  take  a  number  of  them  out,  some  few 
of  which  we  found  in  fair  shape,  more  of  them  we  found  prac- 
tically useless  and  none  of  them  in  shape  to  use  again;  so 
that  experience  leads  me  to  believe  that  a  wrought  iron  pipe  of 
any  dimension  is  bound  to  be  short-lived,  although  I  know  of 
one  36-inch  pipe  in  a  40  foot  fill  that  is  still  being  used  and  is 
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doing  business.  Inside  it  looks  all  right,  but  I  don't  know  what 
it  is  like  on  the  other  side.  It  would  not  surprise  me  if  some 
day  it  would  collapse  and  this  is  the  point  I  wish  to  bring  out. 
Probably  Mr.  Staten  will  find  the  same  trouble.  This  one  is  in 
a  fill  that  was  made  12  years  ago.  I  would  not  recommend 
wrought  iron  pipe  for  heavy  work. 

Mr.  Cahill. — In  the  mater  of  corrugated  pipe,  the  Seaboard 
is  using  some  of  it,  from  12  to  24  inches  in  diameter,  I  think 
very  little  of  it,  down  in  our  region  where  all  metal  and  timber 
are  subjected  to  the  severe  atmospheric  conditions ;  but  in  ad- 
dition to  that  I  do  not  think  they  should  be  used  from  an 
economical  standpoint.  The  corrugations  in  the  pipe  are  in 
the  wrong  direction.  They  are  crosswise,  instead  of  lengthwise, 
and  do  not  facilitate  the  passage  of  water.  Each  of  those  cor- 
nigations  will  hold  sand  and  sediment  and  it  will  be  only  a 
short  time  when  the  water,  of  the  quality  that  passes  through  will 
cat  off  the  galvanization  on  the  pipe  and  after  that  it  will  be 
short  Hved.  We  have  not  used  it  long  enough  to  know  what 
the  results  will  be,  it  is  only  a  temporary  substitute  at  best. 
But  then  we  can  recommend  one  thing  and  they  send  us  an- 
other. Sometimes  they  learn  the  lesson  too  late.  I  say  again, 
it  is  a  poor  substitute  for  cast  iron  pipe. 

J.  M.  Bibb. — In  regard  to  the  cast  iron  pipe,  I  had  a  little 
experience  in  a  20-ft.  fill.  The  bank  by  slipping  pulled  the 
joints  apart,  about  eight  inches.  We  did  not  pull  them  together, 
J>ut  we  took  forms  and  concreted  solidly  all  around  them  at  the 
joints  which  settled  the  difficulty. 


Subject  No.  4. 

BUILDINGS  AND  PLATFORMS  FOR  SMALL  TOWNS. 

REPORT  OF  COMMITTEE. 

The  subject  assigned  the  committee  was  "The  Standard  Arrange- 
ment of  Buildings  and  Platforms  f6r  Small  Towns,  as  to  Convenience  and 
Appearance." 

The  term  "  small  town  "  is  rather  indefinite,  but  it  is  taken  by  the  com- 
mittee to  mean  country  towns  with  a  population  of  perhaps  a  thousand 
people  or  less.    For  such  places  the  subject  may  be  divided  into  two  classes: 

First,  where  but  a  small  amount  of  freight  is  handled ;  and,  second^  where 
quite  a  large  surrounding  country  receives  or  delivers  its  freight  shipments 
in  large  quantities.  There  is  also  a  third  class,  such  as  applies  to  summer  or 
other  resorts  and  suburban  towns,  which,  of  themselves,  are  small,  but  have 
a  large  volume  of  passenger  traffic  at  more  or  less  irregular  periods.  Of 
the  latter,  each  case  must  be  considered  separately  and  no  standard  could 
be  laid  down. 

Considering,  then,  the  first  class,  where  but  a  small  amount  of  freight  or 
passengers  is  handled,  it  would  seem  that  a  combination  freight  and  pas- 
senger station  should  be  used.  The  platform  should  be  less  than  a  foot 
above  the  rail  and  not  less  than  lo  nor  more  than  i6  feet  wide.  The 
length  should  be  governed  bv  the  maximum  length  of  train  scheduled  to  stop 
at  that  town.  A  small  platform  on  level  with  a  car  floor  may  be  desirable, 
inside,  or  at  the  end  of  the  freight  room,  but  should  not  be  near  enough 
the  track  to  endanger  passengers  or  emi>loy6s. 

The  station  should,  wherever  practicable,  be  placed  on  the  side  of  the 
track  nearest  the  town.  When,  as  is  usually  the  case,  the  station  is  located 
near  a  street  that  crosses  the  track  it  should,  if  practicable,  be  located  so 
far  from  such  street  that  the  local  passenger  trains  scheduled  to  stop  there 
do  not  obstruct  the  street.  At  stations  where  such  street  or  highway  exists, 
the  waiting-room  end  of  the  station  should  be  toward  the  street  or  road  and 
the  freight  room  at  the  far  end.  This  will  overcome,  in  a  large  measure, 
the  danger  of  passengers  walking  or  stumbling  over  freight  left  lying  on  the 
platform  at  or  near  the  freight  room. 

For  stations  where  but  a  small  amount  of  freight  is  handled,  a  house 
track  back  of  the  station  is  not  desirable.  Where,  however,  a  large  amount 
of  freight  is  received,  as  is  occasionally  the  case  in  small  towns  and  on  busy 
roads,  and  considerable  time  would  be  lost  by  local  freight  trains  getting 
out  of  the  way  of  other  trains,  a  track  back  of  the  station  is  desirable 
With  such  an  arrangement  merchandise  freight  received  in  large  quantities 
may  be  unloaded  by  the  station  or  other  forces  into  the  freight  rooms,  and 
local  freight  train  crews  may  be  unloading  while  waiting  for  through  trains 
to  pass. 

Elevators,  coal  bins,  cotton  and  broom  com  platforms,  stock  pens  and 
such  structures  may  then  advantageously  be  located  along  the  side  track,  but 
far  enough  from  the  station  or  other  important  buildings  as  not  to  endajiger 
them  should  they  take  fire. 

Ordinarily,  section  hand  car  and  tool  house  should  be  placed  next  to  the 
main  track  and  outside  the  side-track  limits.    Much  time  is  frequently  lost 


1 


n 


i 


B 

0 


K 

e 
S 


c 

0 


4 

B 

OB 
e 

6 
0 


»4 

0 

6 
4 


I* 

e 


IS 


BUILDINGS    AND    PLATFORMS     FOR    SMALL    TOWNS  93 

by  section  workmen  being  prevented  from  leaving  their  tool  houses  by  trains 
standing  on  the  main  or  side  track  within  the  side-track  limits. 

Coal  bins,  coal  boxes,  privies  or  other  out-buildings  must  be  located  to  suit 
the  general  conditions  of  the  town,  climate  and  surroundings.  In  northern 
climates  it  is  probably  best  to  store  the  coal  in  a  bin  partitioned  off  in  the 
freight  room.  If  this  is  not  practicable,  an  outside  building  or  covered  box 
may  be  used.  A  coal  house  adapted  to  the  needs  of  a  station  in  Dakota 
would  be  out  of  place  in  Florida. 

The  arrangements  herein  recommended  are  intended  to  cover  usual  con- 
ditions existing  in  small  country  towns  along  single  and  double-track  roads. 
Where  roads  have  three  or  four  main  tracks,  conditions  are  entirely  chanj^ed 
and  the  suggested  layout  is  not  applicable.  On  such  roads,  each  station 
presents  its  own  problems  and  must  be  considered  individually  and  as  a 
study  of  itself.  The  committee  therefore  makes  no  recommendations  for  the 
arrangement  of  station  buildings  on  such  roads. 

With  the  foregoing  recommendation  we  submit  drawings  of  proposed 
arrangements  of  buildings  and  tracks. 

As  for  station  and  platform  design  on  European  roads  where  the  popu- 
lation is  dense  and  where  conditions  may  be^  similar  to  those  which  obtain 
at  small  towns  in  congested  districts  in  some  parts  of  our  own  country, 
the  files  of  the  Bulletin  of  the  International  Rathway  Congress  contain  numer- 
ODs  papers  and  reports  of  studies  that  have  been  made. 

C.   H.   Fakb,  Chairman. 
N.  H.  LaFountain, 
R.  C.  Young, 
A.  W.  Merrick, 
J.  S.  Berry, 
F.  D.  Beau 


DISCUSSION. 

R.  C-  Young. — Mr.  Fake  took  charge  of  the  preparation  of  this 
report.  Of  course  we  all  submitted  our  ideas,  and  the  recom- 
mendations are  not  in  accord,  in  several  {particulars,  with  the 
ideas  of  som^  of  the  members.  Substantially,  however,  I  think 
the  report  covers  the  conditions  in  most  small  stations  on  single- 
track  railroads,  the  idea  being  to  economize  track  room,  and 
station  help.  Referring  to  the  sketches  attached,  you  will  see 
that  the  elevator  or  warehouse  track  is  so  arranged  that  it  can 
be  used  for  a  team  track.  It  is  usually  the  case  where  quite  a 
large  trackage  is  necessary,  but  where  it  is  not  used  all  the  time. 
This  can  be  used  for  team  track  purposes  without  interfering 
with  the  needs  of  the  warehouse.  Personally,  I  see  no  objec- 
tion to  having  a  small  platform  close  to  the  station.  The  other 
members  of  the  committee  overruled  me  and  submitted  it  as 
you  see  it.  I  have  had  such  platforms,  keeping  them  far  enough 
away  from  the  track.  I  have  found  that  by  putting  a  skid  across 
from  the  car  to  the  platform  the  agent  is  saved  considerable 
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work,  and  it  makes  it  easier  for  teams  when  they  come  after 
freight. 

Mr.  MillS' — I  move  that  the  report  be  accepted. 

President. — ^We  would  like  to  hear  some  discussion  on  this 
subject. 

Mr.  Penwell. — I  would  like  to  second  the  motion  made  by 
Mr.  Mills. 

President. — ^The  subject  is  open  for  discussion. 

Mr.  Penwell. — ^There  is  one  thing  I  don't  like  like  about 
this,  and  that  is  the  track  back  of  the  freight  house.  I  don't 
see  how  they  are  going  to  get  freight  out.  I  presume  it  is  the 
intention  to  put  a  car  on  the  back  side  of  the  depot,  and  let  it 
stand  there.  I  don't  like  the  elevated  platform,  for  there  is  some 
danger  in  it,  and  I  think  if  we  could  get  rid  of  that  track  it 
would  be  all  right.  If  we  should  recommend  that  for  adop- 
tion to  our  general  managers,  or  to  the  operating  department, 
the  first  thing  the  superintendent  would  inquire  about  is  how  arc 
you  going  to  get  the  freight  out  of  the  house.  The  plan  might 
be  modified  and  changed  in  order  to  cover  that  requirement. 

Mr.  Young. — In  regard  to  this  plan  No.  2,  I  objected  to  it 
myself,  and  I  finally  consented  to  its  adoption,  because  by  the 
use  of  it  for  unloading  and  loading  freight  it  will  avoid  the  block- 
ing of  the  main  line.  I  think  if  it  is  adopted,  it  should  have  a 
platform  on  the  back  side  of  the  depot,  and  the  elevated  plat- 
form extended  so  that  the  freight  can  be  trucked  to  the  end  and 
delivered  to  teams.  I  do  not  think  there  are  very  many  cases 
where  such  a  design  would  be  desirable-  It  is  a  second  design 
made  to  cover  cases  where  the  first  did  not  seem  to  fit. 

Mr.  Killam. — ^This  plan,  with  the  track  back  of  the  station 
is  such  as  was  adopted  by  the  various  roads  in  Canada,  some 
thirty  or  forty  years  ago,  but  of  late  years  they  have  been  done 
away  with,  on  account  of  the  danger  in  crossing.  In  all  cases 
the  track  is  now  built  in  front  of  the  station  and  not  at  the 
back,  on  account  of  the  danger  to  the  public  when  they  are  in 
a  hurry  in  getting  to  the  trains,  and  crossing  this  track.  The 
high  platform  is  being  done  away  with  on  account  of  people 
falling  off  and  getting  hurt.  All  of  the  new  stations  are  now 
made  so  that  the  platform  is  about  12  inches  above  the  rail,  and 
the  back  track  is  being  taken  out.  I  fear  that  if  this  plan  is 
adopted  with  the  track  at  the  back  of  the  station,  we  will  be 
ridiculed,  because  the  front  part  of  the  station  is  where  the 
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business  should  be  done.  In  all  cases  we  have  18  ft.  6  in.  between 
the  rail,  and  the  front  of  the  freight  house.  At  each  freight 
bouse,  no  matter  how  small  the  station,  it  is  equipped  to  take 
care  of  heavy  freight,  and  there  is  a  plank  that  can  be  moved 
for  use  in  handling  heavy  shipments.  In  this  plan,  the  way 
tbe  back  of  the  station  is  arranged,  there  is  a  danger  to  the 
public;  at  least  it  has  been  considered  so  with  us,  and  our  rail- 
road is  under  governmental  control. 

Mr.  Rear. — I  am  sorry  that  the  Southern  Pacific  did  not 
have  an  opportunity  to  have  something  to  say  in  connection 
with  making  up  this  report.  We  have  had  it  up  for  thirty  or 
forty  years,  and  it  is  one  of  the  things  that  is  difficult  to  settle 
on  our  single-track  lines.  On  the  western  lines  we  unload  all 
our  small  shipments  by  the  way-freight  crews,  and  the  agent  does 
not  unload  any  freight.  We  have  a  team  track  in  front  of  the 
station  wliere  carload  shipments  can  be  unloaded  out  of  the 
cars,  but  small  lots  have  to  be  unloaded  out  of  the  cars,  and 
sometimes  out  of  five  or  six  cars,  and  you  cannot  unload  it  off 
the  main  lines.  Where,  then,  will  you  unload  it?  For  years 
we  put  in  a  track  between  the  platform  and  the  depot  which 
was  used  for  unloading  freight  into  the  freight  shed,  and  it  was 
unloaded  by  the  way-freight  crews ;  and  when  a  local  passenger 
train  came  through,  they  had  to  get  out  of  the  way  to  allow  the 
passengers  access  to  the  train  without  being  interfered  with  by 
the  way-freight  crew.  Here  we  adopt  a  plan  of  putting  the 
track  on  the  back  side,  which  is  used  only  for  unloading  the 
cars  by  the  freight  crew,  and  probably  for  only  15,  20  or  25 
minutes  per  day;  and,  as  soon  as  they  have  finished,  the  track 
15  available  as  a  team  track  and  on  that  side  of  the  depot  we 
have  a  platform ;  so  it  seems  to  me  that  this  subject  ought  to  be 
carried  over  and  see  if  we  cannot  get  some  plan  that  will  over- 
come our  objections  to  a  back  track.  There  are  certainly  ob- 
jections to  an  unloading  track  being  in  front  of  the  station, 
and  as  I  am  a  member  of  the  subject  committee  for  next  year, 
I  am  going  to  see  if  we  cannot  have  it  continued. 

Mr.  Killam. — I  might  say  that  for  some  of  our  important 
stations  there  is  a  spur  track  at  the  further  end  of  the  freight 
house,  where  they  unload  full-loaded  cars,  where  they  can  un- 
load 7,  8  or  10  cars  that  never  go  into  the  freight  house,  the 
goods  being  unloaded  directly  from  the  cars.  But  the  way- 
freight  unloads  in  front  of  the  station,  and  when  a  passenger 


96  DISCUSSION 

train  comes  in,  it,  of  course,  runs  ahead  and  takes  the  siding. 
I  speak  more  with  reference  to  the  side-track  which  has  been 
condemned  by  us.  It  is  the  tracks  at  the  back  of  the  station 
which  have  been  abandoned  by  us.  The  spurs  have  been  used  for 
unloading  partial  or  whole  loads. 

Mr.  Penwell. — It  is  casting  no  reflection  on  the  committee  to 
criticise.  The  little  platform  at  the  end  of  the  depot  is  use- 
less, and  is  a  storage  place  for  trucks,  old  banana  boxes,  etc.,  and 
as  appearance  is  taken  into  account  in  connection  with  this 
subject,  we  have  to  look  out  for  it;  I  cannot  consistently  recom- 
mend that  the  platform  be  put  in.  I  think  we  have  got  to  dis- 
pense with  that  track  back  of  the  station  before  the  general 
managers  of  our  railroads  will  approve  it.  Neither  do  I  like 
the  unsightly  platform  at  the  end  of  the  freight  house.  If  a 
town  is  not  important  enough  to  have  a  separate  freight  house, 
it  seems  to  me  that  we  will  have  to  stick  to  the  old  policy  of 
unloading  from  the  main  track  to  the  house.  You  have  got 
the  freight  man  to  contend  with,  the  division  superintendent, 
the  general  superintendent,  and  the  general  manager,  and  I 
think  the  subject  is  worthy  of  another  year's  study,  and  the 
same  committee  can  get  some  more  information  from  the  various 
railroads.  We  must  also  consider  whether  or  not  we  are  going 
to  place  an  extra  switch  in  our  main  track.  We  know  that  all 
progressive  railroad  men  are  getting  as  many  switches  out  as 
possible,  and  in  this  plan  we  hav^  got  to  consider  that  qucsnon. 

Mr.  Clark. — I  have  listened  to  the  discussion  with  some 
little  interest  and  it  appears  to  me  that  it  has  resolved  itself 
into  about  this:  that  local  ccmditions  will  govern  the  necessity 
of  platforms.  I  do  not  think  that  this  or  any  other  associa- 
tion can  adopt  any  standard  or  any  idea  respecting  platforms 
suitable  for  all  stations,  and  I  don't  think  it  would  be  wise  for 
us  to  try  it.  I  think  that  all  the  roads  are  something  like  the 
one  I  am  connected  with.  When  it  is  necessary  for  a  platform 
to  go  in,  we  generally  get  the  superintendent  to  say  what  he 
wants,  and  then  we  put  in  the  platform  accordingly.  We 
know  very  well  that  conditions  sometimes  are  such  that  a  plat- 
form of  20  feet  will  accommodate  any  business  at  these  small 
stations,  but  at  certain  times  business  may  improve  at  that 
station,  so  that  our  platform  is  totally  inadequate  and  some  other 
arrangement  will  have  to  be  made;  or  it  might  be  the  reverse, 
and  I  cannot  see  that  any  resolution  that  we  adopt  here  will  do 
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US  any  good  in  view  of  the  facts  as  stated ;  that  it  is  a  question 
which  local  conditions  will  govern,  and  a  platform  for  one  sta- 
tion may  not  answer  for  another. 

Mr.  Cahill. — Every  one  knows  that  different  localities  re- 
quire different  conditions.  The  little  village  that  our  president 
lives  in  has  to  have  a  platform  that  covers  a  half  acre  of  ground, 
and  that  will  take  care  of  from  ten  to  fifteen  thousand  bales  of 
cotton.  It  is  very  frequent  that  we  handle  from  one  to  four 
thousand  bales  of  cotton  at  a  very  small  station,  so  the  question 
of  locality,  conditions,  and  requirements  must  take  care  of  itself. 

Mr.  Staten. — Our  standard  on  the  Chesapeake  &  Ohio  Ry. 
for  platforms  is  six  feet  wide  in  front  of  the  freight  house  and 
eight  feet  at  the  back.  The  freight  trains  unload  there,  and 
if  there  is  anything  that  cannot  be  handled  we  have  a  plank 
that  two  men  can  handle,  about  8  or  9  feet,  and  they  roll 
the  heavy  stuff  out  and  lay  it  alongside  the  platform.  The  floor 
of  the  freight  house  is  about  on  a  level  with  that  of  the  car 
and  we  do  not  have  very  much  trouble  with  the  freight  we 
handle. 

Mr.  Perry. — I  do  not  know  much  about  platforms.  We  have 
varying  conditions  at  stations,  and  we  have  to  make  platforms 
to  acconnmodate  these  places;  and  I  do  not  see  how  we  can  get 
out  a  design  for  a  platform  to  fit  all  conditions.  On  our  road 
we  have  cases  where  it  requires  a  great  deal  more  platform  space 
than  at  others,  and  we  have  to  know  that  before  we  can  design 
them.  I  believe  as  Mr.  Clark  says  that  we  cannot  make  a 
standard  design  to  fit  all  cases. 

Mr.  Young. — I  make  no  objection  to  haying  this  question 
referred  back  to  the  committee,  as  I  think  there  are  some  ob- 
jections that  ought  to  be  thoroughly  investigated.  I  do  not 
think  it  is  possible  to  design  a  platform  to  meet  every  cas.e. 
It  is  necessary  in  my  territory  to  build  some  platforms  a  great 
deal  larger  than  others,  and  we  have  to  locate  and  study  them 
before  we  can  design  them.  As  to  Mr.  Killam's  objection  to 
the  height  of  the  platform,  let  me  say  that  this  platform  is  for 
carrying  freight  out  of  the  car,  and  it  is  a  platform  that  pas- 
sengers have  nothing  to  do  with.  It  is  merely  a  platform  for 
the  freight  house.  I  think  the  question  has  not  had  the  proper 
consideration,  and  I  am  personally  in  favor  of  having  it  con- 
tinued by  this  committee,  or  by  some  other  committee,  until 
next  year. 
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Mr.  Rettinghouse. — I  believe  it  would  be  unwise  to  adopt 
this  plan  as  standard,  and  I  move  that  the  report  be  carried  over 
to  another  year. 

Motion  duly  seconded  and  carried. 

The  motion  to  accept  the  report  was  withdrawn  by  Mr. 
Mills. 


Subject  No.  6. 

SUPERELEVATION  ON  BRIDGES. 

REPORT  OF  COMMITTEE. 

Superelevation  of  the  outer  rail  for  curves  on  bridges  may  be  obtained 
by  one  of  the  following  general  schemes,  or  a  combination  of  two  or  more 
of  them: 

1.  By  building  the  masonry  bridge  seats  out  of  level  or  by  using 
beveled  shoes  of  different  heights  under  the  bridge  bearings,  as  in  Fig.  i. 

2.  By  building  the  stringers  or  girders  supporting  the  ties  so  that  their 
tops  will  be  out  of  level  (Fig.  2). 

3.  By  capping  the  trestle  bents,  either  pile  or  frame,  out  of  level  or  the 
equivalent  of  using  a  tapered  cap,  a  tapered  shim  on  a  level  cap  or  by 
tilting  a  framed  bent  on  inclined  footings  (Fig.  3). 

4.  By  tapering  the  ties,  as  in  Fig.  4. 

5.  By  shimming  under  the  ties,  as  in  Fig.  5. 

6.  By  shimming  under  the  high  rail,  as  in  Fig.  6. 

Thirty  replies  were  received  to  a  large  number  of  circulars  sent  out 
by  the  committee  and  the  first  five  of  the  methods  above  received  approxi- 
mately equal  numbers  of  advocates.    No.  6  has  no  supporters. 

Ballasted-fioor  bridges  are  not  here  specifically  considered.  They  solve 
the  question  of  superelevation  at  once,  without  special  consideration;  al- 
though for  bridges  of  this  class  on  curves  some  provision  should  be  made 
to  prevent  trackmen  or  the  action  of  trains  from  throwing  the  rails  from 
their  exact  prescribed  position,  else  there  may  be  trouble  from  improper 
clearance. 

1.  In  Fig.  I  the  girders  are  inclined  from  the  vertical.  For  moderate 
elevation  it  is  advocated  by  twelve  replies.  Some  doubt  the  advisability  of 
this  inclination,  on  account  of  the  action  of  the  live  load;  but  one  thoroughly 
competent  engineer  considers  that  the  girders  in  this  position  support  the 
loads  more  conformably  to  the  calculations.  It  is  likely  that  high  speed 
trains  will  strain  the  transverse  bracing  less,  and  slow  trains  more,  than  if 
the  girders  were  vertical. 

Several  object  to  Sketch  "a,"  on  account  of  the  difficulty  of  building  the 
masonry.  If  of  concrete,  however,  such  difficulty  is  not  apparent.  Many  ad- 
vocate securing  part  of  the  elevation  in  this  way  and  the  balance  in  the 
ties. 

Several  replies  class  this  scheme  as  bad  practice.  It  is  of  course  out  of 
the  question  for  truss  spans. 

2.  Thirteen  replies  favor  the  scheme  in  Fig.  2.  A  few  object  to  it  on 
account  of  dapping  the  ties  across  the  grain.  Cases  are  numerous  where 
ties  have  split  when  so  dapped,  necessitating  bolts.  The  scheme  is  appli- 
cable to  deck  and  through  girders  as  well  as  to  truss  bridges. 

3.  The  method  shown  in  Fig.  3  applies  only  to  timber  trestles,  either 
pile  or  frame.  Fifteen  approve  one  style  or  other  of  this  figure.  A  few 
object  to  "a"  as  difficult  framing  or  as  being  unsightly.    Plans  "b"  and 
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"c"  require  an  excess  of  timber,  and  "c"  furnishes  a  bad  joint  for  in- 
ducing decay. 

Ran  "d"  is  advocated  by  only  one  reply.  The  purpose  of  this  style 
seems  to  be  to  secure  square  framing. 

The  committee  is  not  a  unit  on  this  matter,  but  those  having  the  larg- 
est number  of  trestle  bridges  prefer  Style  "a,"  and  experience  no  difficulty 
in  its  use. 

4.  Seventeen  expressed  approval  of  some  style  of  tapered  tie  (Fig.  4). 
All  should  have  a  certain  minimum  depth  under  the  low  rail  equal  to  the 
standard  for  the  stringer  spacing  in  use. 

Several  members  object  to  tapered  ties  of  any  kind,  heading  that  the 
regular  stock  size  for  straight-line  bridges  should  be  used  in  all  cases  to 
simplify  labor  and  material  carried  for  repairs. 

Style  "  b  "  allows  the  use  of  a  smaller  stick  than  "  a  "  for  a  high  eleva- 
tion and  is  just  as  efficient 

Style  "c"  is  the  standard  on  the  Boston  &  Maine  road  for  metal 
bridges.  It  is  somewhat  expensive,  in  that  it  has  to  be  adzed  to  shape;  but 
bridges  on  curves  are  of  no  great  length  and  the  labor  item  for  a  given 
bridge  is  hardly  appreciable.  Its  advantage  is  that  the  depth  at  the  thin 
end  is  not  reduced  too  much  for  properly  holding  the  guard  timber,  and 
that  the  low  rail  is  not  canted  away  from  the  tramc,  as  it  is  on  all  other 
inclined  ties. 

Style  "d"  is  advocated  by  one  reply  as  a  good  method  on  a  double- 
track  deck  with  long  ties.  The  shim  is  8  feet  long  and  is  well  bolted  to 
the  tie. 

5.  Nine  advocate  shims  under  the  ties.  Several  object  to  these  on 
account  of  their  getting  out  of  place,  etc.  Style  "  b,"  used  by  the  Bal- 
timore &  Ohio  R.  R.,  when  16-inch  timber  in  style  "a"  Fig.  4,  does 
not  give  sufficient  elevation,  can  hardly  be  subject  to  this  objection. 

Style  "c"  is  advocated  by  some  and  objected  to  by  others.  It  is  a 
longitudinal  timber  as  wide  as  the  girder  flange  and  bolted  thereto. 

Style  "d"  is  used  on  solid  plate-floor  bridges  without  ties.  It  is  ob- 
jectionable on  block  signal  lines,  as  perfect  insulation  is  uncertain,  which 
necessitates  cutting  the  bridge  out  of  the  circuit,  so  that  a  car  on  the  bridge 
or  a  broken  rail  on  it  would  not  put  the  signal  at  danger. 

The  scheme  as  portrayed  in  Fig.  6  received  no  support  among  the  re- 
plies, except  for  temporary   work. 

All  the  schemes  shown  except  No.  3  apply  to  metal  bridges.  It  is 
well  a^eed  that  timber  bridges  of  all  kinds  should  have  the  stringers 
placed  m  a  plane  parallel  to  that  of  the  rails.  In  the  case  6i  trestles,  it  is 
the  opinion  of  the  committee  that  there  is  no  valid  objection  against  fram- 
ing the  caps  to  the  proper  inclination  to  receive  the  regular  standard 
straight-line  tie.  In  timber  stringer  bridges  resting  on  masonry,  tapered  wall 
plates  should  be  used. 

For  metal  bridges  any  of  the  schemes  described  will  give  good  service 
if  the  fitting  of  the  ties  to  the  bridge  and  of  the  bridge  to  the  masonry  is 
perfect,  so  that  no  movement  will  occur.  The  simpler  these  fittings  are, 
the  more  certain  it  will  be  that  good  fits  will  follow.  To  secure  favorable 
conditions  of  simplicity  the  masonry  should  be  level  and  the  lower  face  of 
tie  should  be  parallel  to  the  plane  of  the  top  flanges  of  the  stringers.  These 
conditions  reduce  us  to  "  b  "  of  Fig.  i  or  to  Fig.  4.  Our  replies  mdicate  that 
not  over  4  in.  superelevation  should  be  obtained  by  scheme  i ;  hence  if  more 
is  required  it  should  be  obtained  wholly  by  4  or  by  a  combination  of  i  and 
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DISCUSSION. 

G.  W.  Rear. — I  move  that  it  be  the  sense  of  this  associa- 
tion  that  from  a  practical  bridge  man's  standpoint,  Style  a,  Fig. 
3,  is  the  only  practical  method  of  framing  pile  bridges,  and 
that  Style  c,  Fig.  4,  is  the  only  practical  method  of  putting 
superelevation  on  ties  on  metal  bridges. 

F.  E.  Schall. — It  seems  to  me  that  we  are  not  in  a  position 
to  vote  on  the  acceptance  of  the  methods  of  obtaining  super- 
elevation without  discussion.    We  are  not  ready  to  vote  yet. 

Mr.  Rear. — I  believe  that  we  ought  to  show  what  the  recom- 
mendation of  the  bridge  and  building  men  is  in  our  report.  It 
seems  to  me  that  in  an  association  as  large  as  this,  of  men  who 
are  doing  the  work,  they  should  agree  that  some  things  are 
the  best.  I  want  to  say  that  those  two  methods  of  framing 
trestles  and  putting^  superelevation  on  steel  bridges  have  been 
adopted  by  the  Harriman  lines,  after  a  long  discussion  by  the 
chief  engineers  and  the  bridge  men  of  those  roads,  in  conven- 
tion by  themselves. 

The  deck  is  the  cheapest  part  of  a  steel  bridge ;  a  good  rid- 
ing track  must  be  maintained,  and  it  is  the  easiest  place  to 
maintain  it  at  the  smallest  cost.  I  believe  in  the  practice  of 
making  reports  and  showing  what  we  are  doing. 

Mr.  Jutton. — I  think  that  it  is  a  good  idea  to  adopt  con- 
clusions in  our  reports,  but  first  we  should  have  a  discussion 
which  will  show  why  we  decide  on  the  given  conclusions. 

Mr.  Gumphrey. — If  you  will  excuse  me,  this  being  my  first 
meeting  (and  I  understand  that  in  the  senate  they  do  not  allow 
a  new  member  to  speak  the  first  year),  this  is  a  question  on  the 
superelevation  of  track  on  bridges.  Some  of  the  best  engineers 
in  the  country  have  not  been  able  to  settle  the  question  satis- 
factorily, and  I  think  this  convention  is  taking  hold  of  a  pretty 
hard  proposition.  I  wish  to  take  issue  with  the  gentleman  from 
the  Southern  Pacific  as  to  his  plan  for  ties  on  metal  bridges, 
and  I  would  like  to  know  how  he  will  get  the  elevation  for  a 
16-degree  curve  by  his  method. 

Mr.  Rear. — ^We  have  bridges  on  16-degree  curves,  but  use 
only  six  inches  superelevation  on  any  curve.  We  use  an  8xl6-in. 
tie,  and  by  our  method  we  saw  one  end  and  batter  it  across 
Six  inches  is  our  maximum  cut  and  on  all  bridges  our  standard 
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tic  can  be  used.  An  8x16  tie  will  afford  the  necessary  cutting 
for  sijc  inches  of  superelevation.  These  ties  are  sawed  in  our 
mill,  and  we  order  so  many  ties  with  so  much  elevation.  It 
seems  to  me  that  while  it  is  not  the  cheapest  and  easiest  way  to 
put  the  elevation  in,  it  is  the  best. 

Mr.  Gumphrey. — Our  maximum  superelevation  is  6yi  inches. 
In  one  place  where  our  trains  are  run  45  miles  an  hour  the 
question  came  up  about  superelevation.  I  ordered  ties  beveled 
from  8x16  to  8x8,  and  the  bridge  engineer  took  issue  with  nie, 
but  after  considering  the  matter  awhile  he  made  up  his  mind 
and  he  said  that  we  would  order  the  ties  with  part  of  the  eleva  • 
tion  in  the  bevel,  and  put  the  balance  in  the  girder.  The  super- 
intendent immediately  took  exceptions  and  did  not  want  the 
elevation  taken  up  in  the  girder,  but  it  was  finally  decided  to  get 
three  inches  of  it  in  the  girder.  Now  the  proposition  comes  up 
of  raising  the  girder  a  little,  and  the  engineers  cannot  agree 
on  this.  I  do  not  believe  that  this  convention  can  afford  to 
recommend  for  use  Style  c.  Fig.  4,  on  account  of  the  additional 
cost  of  framing. 

J.  H.  Markley. — In  all  cases  on  pile  trestles  I  use  Scheme 
a,  Fig.  3.  Now  when  elevating  on  steel  girders,  when  timber 
was  not  so  expensive  with  us,  I  used  something  like  Scheme  a. 
Fig.  4,  but  with  oak  timber  running  up  to  $28  per  thousand,  and 
fir  about  $30  to  $35,  I  adopted  Scheme  c,  Fig.  5,  which  I  have 
used  for  eight  or  ten  years.  I  put  the  longitudinal  piece  on  and 
then  cover  it  with  galvanized  iron.  I  would  like  to  hear  from 
some  of  the  other  members  on  this. 

Mr.  Rettinghouse. — I  would  like  to  hear  from  Mr.  Jutton  on 
this  subject.  He  covers  a  large  territory,  and  he  has  seen  all 
kinds  of  superelevation. 

Mr.  Jutton. — One  thing  which  might  be  considered  when 
superelevation  is  put  on  steel  bridges  is  that  it  is  sometimes 
necessary  to  change  the  superelevation.  If  the  superelevation 
is  taken  up  in  the  cast  bases  or  in  the  ties  it  is  easy  to  change 
the  amount  of  it  if  occasion  requires,  but  it  is  not  so  easy  to 
change  if  it  is  made  up  in  the  floor  beam  and  stringer  connec- 
tions of  through  steel  bridges. 

In  regard  to  pile  bridges  and  frame  bent  bridges,  I  think 
that  all  will  agree  that  Style  a.  Fig.  3,  is  the  best.  By  this  method 
the  superelevation  is  taken  care  of  in  the  pile  cut-off  and  it 
docs  not  require  any  special  or  additional  material. 
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On  steel  bridges  where  the  superelevation  is  put  in  the 
timber  deck,  I  favor  Style  b  or  c,  Fig.  4.  I  don't  see  any  reason  for 
using  Style  a,  Fig.  4,  because  it  requires  more  material  than  Styles 
b  or  c,  and  the  results  are  no  better.  I  do  not  like  any  of  the 
methods  shown  in  Fig.  6.  The  block  under  the  ties  catches  a 
great  deal  of  moisture  and  dirt,  and  soon  decays,  and  it  requires 
considerable  work  to  replace  it.  Then  again,  if  only  a  part  of 
this  superelevation  block  becomes  soft,  the  other  part  remain- 
ing sound,  it  will  produce  a  low  spot  in  the  track. 

Style  a,  in  Fig.  3,  takes  care  of  all  pile  and  frame  bent  bridges, 
but  I  think  that  we  should  be  more  specific  and  say  just  what  we 
recommend  for  each  type  of  steel  bridges,  rather  than  putting 
them  all  in  one  classification. 

Mr.  Rettinghouse. — I  cannot  understand  why  scheme  b  in 
Fig.  4  is  not  considered  preferable  to  scheme  a  because  with 
the  same  size  of  original  timber  some  of  the  objections  as  to  the 
cost  of  framing  would  probably  be  removed.  I  have  used  the 
method  as  outlined  in  schemes  a  and  b.  Mr.  Jutton  spoke  about 
girder  bridges,  but  said  nothing  as  to  pile  piers  where  the  eleva- 
tion of  the  cast  bases  cannot  be  considered.  We  have  had  a 
number  of  cases  in  my  experience  where  it  has  been  necessary 
that  the  superelevation  be  increased,  and  we  have  run  against 
the  same  problem.    In  most  cases  I  have  adopted  Style  b. 

Mr.  Aldrich. — I  am  a  thorough  believer  in  having  the  super- 
elevation in  the  structure,  if  possible.  It  does  away  with  the 
elevation  in  the  ties,  but,  of  course,  where  the  bridges  are  al- 
ready built  and  where  one  must  provide  more  elevation,  he  must 
get  it  in  the  ties.  I  do  not  approve  of  the  use  of  a  block.  Our 
standard  tie  is  8x8,  and  of  course  circumstances  will  govern  all 
cases.  I  think  wherever  it  is  possible  the  superelevation  should 
be  in  the  structure,  if  not  in  the  bridge  bases  then  in  the  floor 
system. 

Mr.  King. — In  Scheme  b.  Fig.  1,  with  the  I-beam  girders 
that  we  use,  the  elevation  is  put  in  as  shown  in  this  figure,  and 
referring  to  Scheme  d.  Fig.  3,  we  have  a  framed  trestle  bent 
shown  there  in  contrast  with  the  pile  bents  where  the  eleva- 
tion is  placed  at  the  top,  so  that  the  strain  comes  close  to  the 
foundation.  I  do  not  favor  the  use  of  the  elevation  block  for 
I-beam  girders. 

Mr.  Rear. — ^We  treat  I-beam  bridges  the  same  as  we  do 
stringers,  and  we  would  follow  Style  a  in  Fig.  1,  making  our 
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bridge  seat  on  the  bevel.  I  believe  Style  a  in  Fig.  1,  is  the  ideal 
system  of  having  superelevation  on  a  bridge,  but  that  is  only 
when  the  bridge  is  designed  for  a  constant  speed.  Superelevation 
is  figured  for  the  maximum  speed,  and  you  will  note  that  when  a 
train  is  just  creeping  over  the  bridge,  the  line  of  load  will  be 
vertical  and  in  that  way  will  throw  a  cross  load  into  the  webs 
of  the  girders.  Now  if  that  train  was  running  at  the  speed  for 
which  the  elevation  was  computed,  the  load  would  travel  down 
to  the  bridge  seats  in  line  with  the  webs,  and  that  is  the  system 
we  should  have  if  we  can  arrange  it  that  way;  but  we  have 
trains  that  run  45  miles  an  hour  over  a  bridge,  and  the  next 
train  will  just  creep  over  it,  and  that  slow  trip  will  put  more 
stress  into  the  girders  than  will  the  other  train  at  speed.  So  in 
order  to  overcome  the  ill  effects  from  difference  in  speed  we 
should  have  the  girders  so  seated  that  the  load  will  come  di- 
rectly on  line  with  the  webs  and  not  with  a  side  component. 
I  would  advocate  Style  c  in  Fig.  4,  in  preference  to  a  and  b. 
I  think  that  c  presents  the  best  appearance  and  it  costs  very 
little  more,  and  it  was  adopted  on  the  Harriman  lines,  by  the 
engineers,  representing  30,000  miles  of  railroad. 

Mr.  Markley. — ^What  does  timber  cost  in  your  country? 
Mr.  Rear. — We  pay  about  $14.50  to  $15,  but  I  would  say 
that  we  pay  higher  wages  correspondingly,  so  that  the  smaller 
cost  of  the  timber  is  offset  by  the  higher  cost  of  the  labor.  It 
strikes  me  that,  from  a  practical  standpoint,  we  should  say  what 
is  best  regardless  of  the  cost. 

Mr.  Gumphrey. — ^The  gentleman  made  an  assertion  about 
the  distribution  of  the  load  with  the  elevation  in  the  girder. 
The  slow  train  in  passing  over  the  bridge,  with  the  girder  set- 
ting vertical,  and  all  the  bevel  in  the  tie,  will  no  doubt  act  the 
way  he  speaks,  but  I  would  like  to  have  him  explain  what  will 
happen  in  the  case  of  the  train  running  45  miles  an  hour  on 
elevation  for  a  six-degree  curve  with  the  girders  set  that  way. 
What  action  does  that  high-speed  train  bring  upon  the  girders 
set  vertical? 

Mr.  Rear. — ^This  is  hardly  the  place  for  a  treatise  on  bridge 
engineering,  but  I  think  it  is  understood  that  it  is  easier  to  carry 
the  stresses  which  would  be  given  to  the  bridge  by  the  cen- 
trifugal force  down  through  the  sway  bracing,  than  it  would  be 
to  carry  them  through  the  webs.     You  will  understand  that 
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beams  usually  have  a  heavy  web,  which  is  not  skimmed  down 
quite  as  close  as  it  would  be  in  a  plate  girder. 

Mr.  Penwell. — From  my  experience  as  a  bridge  builder  for 
25  years,  I  would  say  that  so  far  as  a  pile  trestle  is  concerned, 
Style  a  in  Fig.  3,  is  the  only  plan  I  would  consider.  In  our 
custom  of  handling  girders  on  elevation,  we  would  follow  style 
a  in  Fig.  1.  Now  there  might  be  cases  where  we  might  have 
to  change  the  plan  and  divide  the  elevation  between  the  bridge 
seat  and  the  ties,  the  exact  way  of  doing  which  would  be  left  to 
the  bridge  engineer.  When  we  get  into  cases  of  extreme  eleva- 
tion we  let  the  bridge  engineer  decide  at  what  limit  we  will  stop 
tipping  the  girder. 

In  coming  down  to  the  tie,  we  have  used  Style  a  Fig.  4. 
In  a  through  girder  bridge  I  believe  it  is  inconsistent  to  tip  the 
girder.  I  would  recommend  Style  c  Fig.  4.  It  costs  more,  but 
it  looks  good  to  me,  and  should  add  strength  to  the  tie. 

Mr.  Rettinghouse. — I  move  that  we  recommend  for  prac- 
tice, Scheme  a  in  Fig.  3,  and  Schemes  a,  b,  and  c,  in  Fig.  4. 

Mr.  Jutton. — As  a  substitute  for  that  motion  I  move  that 
we  recommend  for  pile  bridges  and  frame  bent  bridges  Style 
a.  Fig.  3;  for  I-beams  and  deck  plate  girders  with  a  concrete 
substructure  Style  a  Fig-  1 ;  for  I-beams  and  deck  plate  girders 
with  a  stone  masonry  substructure  Style  b  Fig.  1 ;  for  through 
trusses,  deck  trusses  and  through  girders,  Styles  a,  b  or  c.  Fig.  4. 

Mr.  Rettinghouse. — I  second  the  motion. 

Mr.  Rear. — I  am  opposed  to  Style  a.  Fig.  1,  for  deck  plate 
girders.  I  would  hold  out  for  Style  c.  Fig.  4,  for  a  through  plate 
girder  and  'would  like  to  see  the  motion  amended  to  that  effect. 

Mr.  Jutton. — Mr.  Rear  has  stated  that  he  considers  that  Style 
a  Fig.  1  is  the  ideal  way  to  get  superelevation  and  I  agree 
with  him,  because  for  a  train  going  at  high  speed  the  load  is 
applied  in  a  line  parallel  to  the  webs  of  the  beams  or  girders. 
However,  it  has  the  objection  that  for  a  train  going  at  slow 
speed  the  direction  in  which  the  load  is  applied  is  vertical,  and 
the  girders  which  receive  the  load  are  set  at  an  angle.  On  the 
other  hand  if  the  girders  are  set  vertical  and  the  superelevation 
put  in  the  ties,  the  condition  will  be  all  right  for  slow-speed 
trains,  but  not  for  high-speed  trains.  The  load  from  a  slow-speed 
train  is  applied  almost  vertically,  hence  the  girders  are  in  the 
proper  position  to  receive  it.  The  load  from  a  high-speed  train 
is  applied  at  an  angle  with  the  vertical  because  of  the  influence 
of  the  centrifugal  force,  and  if  the  girders  are  vertical  they  are 
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not  in  a  good  position  to  receive  the  load.  The  question  is, 
shall  high  speed  or  low  speed  trains  determine  the  method  of 
obtaining  superelevation? 

Mr.  Rear. — I  also  stated  that  I-beams  are  heavy  in  the  web. 
There  is  a  waste  of  material  in  the  web,  and  there  is  no  objection 
to  it  on  that  account,  but  the  web  of  a  deck  plate  girder  is  al- 
ways light,  and  it  is  much  easier  to  take  care  of  the  side  motion 
in  the  bracing,  to  carry  it  down  to  the  masonry,  where  it  lands 
at  last,  and  we  can  do  that  through  the  system  of  sway  bracing 
easier  than  we  can  carry  it  down  through  the  light  web  of  a 
girder.  We  know  that  a  heavy  freight  engine  with  a  heavy 
freight  train  behind  it,  running  slow,  is  harder  on  a  bridge  than 
the  high-speed  trains.  I  would,  therefore,  move  that  the  original 
motion  stand  as  it  is,  with  the  wbrds  deck  plate  girder  stricken 
out,  and  that  deck  plate  girders  be  put  in  the  same  class  with 
the  truss  and  other  bridges. 

Mr.  Jutton. — Instead  of  recommending  Styles  a  and  b,  in 
Fig.  1  for  all  deck  plate  girders,  how  would  it  be  to  say  deck 
plate  girders  50  feet  or  less  in  length?  I  do  not  think  that  deck 
plate  girders  should  be  put  in  the  same  class  as  through  plate 
girders  and  truss  spans. 

Mr.  Rear. — I  do  not  think  we  should  specify  a  dividing  line 
of  this  kind,  but  it  is  readily  recognized  that  a  deck  plate  girder 
is  made  for  the  economy  of  the  material  in  its  web,  while  beams 
are  not  economical  in  the  web.  The  greatest  stress  will  come 
in  those  webs,  and  I  would  not  like  to  set  any  dividing  line 
between  the  two.  I  would  like  to  see  the  deck  plate  girders 
included  with  the  through  girders. 

Mr.  Jutton. — I  will  suggest  then  that  we  say  deck  plate 
girders  of  medium  and  short  lengths  instead  of  deck  plate 
girders  50  feet  or  less  in  length. 

President. — Will  you  please  state  your  motion  again  Mr. 
Jutton. 

Mr.  Jutton. — I  move  that  we  recommend,  for  obtaining 
superelevation  in  pile  bridges  and  frame  bent  bridges,  Style 
a,  Fig.  3 ;  for  I-beams  and  deck  plate  girders  of  short  and  medium 
lengths,  Style  a,  Fig.  1  where  the  substructure  is  concrete,  and 
Style  b,  Fig.  1,  where  the  substructure  is  stone  masonry;  for 
deck  plate  girders  of  long  lengths,  through  plate  girders,  through 
truss  spans  and  deck  truss  spans.  Styles  a,  b  or  c.  Fig.  4. 
Mr.  Rear. — I  second  the  motion. 
Motion  carried. 


Subject  No.  7. 
BEST  METHOD  OF  NUMBERING  BRIDGES. 

Secretary. — ^We  have  no  regular  report  on  this  subject,  but 
I  have  a  letter  from  the  chairman  of  the  committee  which  I 
shall  read.    The  letter  follows: 

I  had  hoped  to  be  able  to  present  a  report  on  Subject  No. 
7,  "  Best  Method  of  Numbering  Bridges,"  by  the  time  set  for 
the  annual  meeting.  I  find,  however,  that  I  have  been  unable 
to  make  up  my  mind  as  to  the  proper  method  to  be  used,  and 
therefore  have  been  unable  to  get  out  a  report  at  this  time. 

There  are  two  number  schemes  in  practice  among  the  various 
railroads  of  the  country  for  designating  bridges;  the  one  being 
the  use  of  arbitrary  numbers,  beginning  at  a  division  point  and 
extending  over  that  division;  the  other,  is  the  designation  of 
bridges  by  the  number  of  miles  and  hundredths  of  miles  from 
some  given  starting  point. 

Both  of  these  methods  have  their  objectionable  features. 
The  method  of  giving  numbers  to  the  bridges  does  not  designate 
the  location  of  the  bridge  in  any  way.  Thus,  if  you  had  a  main 
line  running  from  one  to  five  or  six  hundred,  and  then  begin 
on  one  of  the  branch  lines  with  the  next  hundred  beyond  that — 
say  700,  bridge  No.  701,  on  the  branch  line,  might  be  within  a 
few  hundred  feet  of  bridge,  say,  150  on  the  main  line. 

The  second  method  of  designating  bridges  by  mileage 
distances  was  considered  by  this  road  (Chicago  &  Northwestern 
Ry.)  some  years  ago,  and  at  that  time  was  not  deemed 
practicable  for  a  road  containing  several  main  lines  starting  from 
a  given  point,  each  of  which  had  its  numerous  branch  arteries. 

I  have  collected  some  considerable  literature  on  this  sub- 
ject and  will  respectfully  recommend  that  the  committee  be 
continued  to  hold  over  until  the  next  annual  meeting,  at  which 
time  it  is  hoped  a  full  and  comprehensive  report  can  be  made- 

This  subject,  "  Best  Method  of  Numbering  Bridges  "  is  one 
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that  has  engaged  the  attention  of  nearly  all  of  the  roads  in  the 
country  and  I  do  not  think  we  care  to  come  out  in  a  report  un- 
til we  have  thoroughly  and  completely  digested  the  subject  and 
are  able  to  make  some  specific  recommendations. 

I.  F.  Stern, 
Chm.  Committee. 

President. — ^You  have  heard  the  reading  of  the  letter,  gentle- 
men, what  are  your  wishes? 

Mr.  Staten. — I  move  that  the  report  on  this  subject  be 
carried  over  another  year,  with  the  same  committee  as  this  year. 

Mr.  Clark. — I  second  the  motion. 

Motion  carried. 


Subject  No.  8. 

WIRE  GLASS  IN  ROUNDHOUSES,  SHOPS  AND 

STATION  BUILDINGS. 

REPORT    OF    COMMITTEE. 

From  a  total  of  sixty-five  circulars  sent  to  members  of  the  association, 
who  have  in  hand  the  erection  and  maintenance  of  buildings  in  which 
wire  glass  is  or  could  be  used,  the  committee  received  fourteen  replies. 
Of  the  fourteen  replying  nine  reported  that  they  do  not  use  wire  glass 
at  all;  two  use  it  partially;  two  use  it  extensively,  and  one  reports  having 
stopped  using  it.  Owing  to  the  incompleteness  of  our  information  we  do 
not  feel  that  we  are  in  a  position  to  make  any  recommendations  on  the 
subject. 

Wire  glass  costs  about  50  per  cent  more  than  plain  glass.  It  is  less 
liable  to  do  damage  after  being  broken,  on  account  of  the  wire  preventing 
pieces  from  falling.  Plain  glass  with  a  wire  netting  hung  underneath,  to 
prevent  pieces  of  broken  glass  from  falling,  is  not  efficient,  as  the  netting 
may  rust  away  so  quickly  that  its  renewal  is  quite  an  item   of  expense. 

Large  sizes  of  wire  glass  are  not  economical:  first,  because  of  the  ad- 
ditional cost  of  large  sizes;  second,  because  of  the  additional  chance  of 
large  sizes  being  broken.  Sizes  24  x  36  inches  in  skylights,  and  sizes 
36  X  40  inches  in  doors  and  partitions  should  be  economical  sizes. 

The  gas  and  smoke  from  locomotives,  because  of  its  influence  on  the 
metal  framework  of  train  sheds  and  skylights  of  roundhouses,  is  the  pri- 
mary cause  of  the  breaking  of  much  glass.  Contraction  and  expansion  of 
metal  frames  is  also  a  serious  cause  of  breakage  where  glass  is  tightly 
fitted  to  the  frames.  Glass  set  horizontally,  or  at  an  angle  breaks  more 
readily  than  glass  set  vertically.  Wooden  bars  for  frames  or  sash  are  pref- 
erable to  steel,  on  account  of  the  effect  of  gases  on  steel  bars;  also  there 
is  less  liability  of  breakage  by  expansion  and  contraction  where  wood  is 
used.  It  is  not  practicable  to  use  wire  glass  in  roundhouse  doors  and 
windows,  but  it  can  be  used  in  skylights  and  monitors  of  roundhouses, 
in  train  sheds  and  in  roofs  of  shops,  and  in  station  buildings. 

Wire  glass  windows  and  partitions  in  buildings  will  withstand  extreme 
heat  without  breaking  and  falling  out,  and  thus  prevent  the  spreading  of 
fire  to  some  extent.  Several  fire  chiefs  from  the  larger  cities  have  recom- 
mended that  it  be  used  wherever  possible  to  do  so. 

Below  is  appended  a  copy  of  our  circular  of  inquiry  and  replies  to  the 
same. 

Inquiry  as  to  the  Economy  and  PRAcncABiurry  of  Wire  Glass  in 
Roundhouses,  Shops  and  Station  Buildings. 

1.  Do  you  use  wire  glass  in  buildings  under  your  jurisdiction? 

2.  To  what  extent? 

3.  Do  you   use  rough,   ribbed,  or  polished  glass? 

4.  What  is  the  relative  cost  of  each? 
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5.  What  is  the  relative  cost  of  wire  glass  to  that  of  common  glass  of 
the  same  dimensions? 

6.  Is  it  practicable  to  use  wire  glass  in  roundhouse  doors  and  windows? 

7.  What  size  and  thickness  of  wire  glass  is  economical  to  use  in  doors, 
windows  and  partitions  where  the  glass  stands  vertical? 

8w  What  size  and  thickness  where  the  glass  lies  flat  or  at  an  angle, 
as  on  a  roof  or  skylight? 

Qu  What  is  the  relative  cost  of  maintaining  wire  glass,  to  that  of  plain 
glass  of  the  same  dimensions? 

Repues. 

D.  A.  Shope,  A.  T.  &  S.  F.  Ry. — I  will  state  that  on  the  Valley  division, 
and  I  believe  this  holds  good  with  the  entire  Coast  Lines  of  our  road, 
we  have  done  away  with  the  use  of  wire  glass  in  our  buildings.  At  one 
time  we  did  use  the  wire  polished  glass,  but  for  some  reason  the  company 
discontinued  its  use  and  we  are  now  using  plain  glass  instead. 

My  experience  with  the  use  of  wire  glass  has  been  limited,  but  I  notice 
that  where  it  is  used  in  doors  and  windows  it  breaks  the  same  as  the  plain 
glass.  It  is  usually  broken  with  nuts,  bolts  or  some  other  hard  substance 
thrown  against  it  In  other  words  it  receives  the  same  kind  of  treatment  as 
other  glass  does. 

I  believe  that  it  is  more  economical  to  use  the  plain  glass.  While  it 
may  have  to  be  replaced  oftener,  still  it  is  cheaper.  I  would  prefer  the 
plain  glass  with  a  ^-inch  wire  netting  over  the  window.  This  I  find  to  be 
effective. 

H.  H.  Pollock,  P.  C.  C.  &  St.  L.  Ry. — As  almost  all  glass  around 
engine  houses  and  shops  is  broken  by  flying  pieces  of  steel,  such  as  rivet 
heads,  etc,  I  do  not  thmk  wire  glass  would  reduce  the  cost  of  maintenance, 
for  it  would  certainly  break  under  such  conditions.  We  aim  to  use  small 
size  glass  around  our  engine  houses  and  shops,  so  that  when  a  missile  goes 
through  the  damage  is  small.  Glass  such  as  we  use  will  cost  about  four 
cents  per  light 

Geo.  W.  Andrews,  Baltimore  &  Ohio  R.  R. — We  use  a  large  amount  of 
wire  glass  in  buildings  on  this  system,  principally  in  skylights  of  train  sheds, 
warehouses,  stations,  etc.  Our  main  office  building  in  Baltimore  has  all 
windows  in  the  fourteen  stories  of  polished  wire  glass,  the  sizes  used  run- 
ning anywhere  from  18  inches  square  up  to  24  x  60  inches.  The  glass  used 
is  both  rough,  ribbed  and  polished;  usually  rough  or  ribbed  on  skylights 
and  polished  in  doors  and  windows. 

I  consider  it  practicable  to  use  wire  glass  in  any  opening  where  glass 
may  be  required.  It  is  not  economy  to  use  it  for  all  purposes,  as  the 
glass  costs  practically  double  that  of  plain  glass. 

We  have  experienced  a  great  deal  of  trouble  with  wire  glass,  caused 
by  cracks  due  to  expansion  and  contraction,  the  cracks  very  often  causing 
leaks,  especially  in  skylights. 

I  believe  this  could  be  overcome  in  a  great  measure  by  allowing  more 
space  between  the  skylight  bars,  thus  giving  the  glass  room  to  expand. 

My  recommendation  in  this  matter  would  be  to  use  wire  glass  in  all 
skylights,  and  in  all  buildings  that  it  is  desired  to  make  fire-resisting.  I 
do  not  think  it  would  be  economy  to  put  it  in  buildings  of  a  temporary 
character  or  in  frame  buildings,  other  than  in  skylights  as  first  men- 
tioned. 

M.  M.  Barton,  Pennsylvania  R.  R. — ^We  use  wire  glass  in  train  shed 
skylights  and  monitors,  pier  shed  skylights  and  in  buildings  where  fire 
protection  is  deemed  necessary.  We  use  the  rough  glass  for  skylights 
and  monitors  and  polished  article  in  doors  and  windows  of  buildings. 

Rough  wire  glass  22  x  24  inches  wide  by  72  to  90  inches  long  and  H 
inch  thicK,  costs  22  cents  per  square  foot.    This  is  used  in  skylights  on  train 
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sheds,  piers  and  freight  houses.  Rough  glass  (not  wire)  of  same  di- 
mension sizes  costs  13  cents  per  square  foot.  Polished  plate  of  same 
dimensions  costs  48  cents  per  square  foot.  None  of  this  glass  will  hold  an 
even  thickness.  Variations  of  1-32  to  1-16  inch  are  frequent.  Polished, 
wire  and  common  plate  glass  in  the  trade  is  listed  %  inch  thick,  but  varies 
the  same  as  does  the  }i  inch  thick  rough.  Polished  ^  inch  thick  wire  glass, 
in  sizes  up  to  18  x  24  inches,  costs  40  cents  per  square  foot.  Rough  glass 
23  X  23  inches  by  i  inch  thick  in  use  on  veranda  over  sidewalks.  Broad 
Street  Station,  costs  70  cents  per  square  foot.  Florentine  glass  used  in  ele- 
vator door  shafts  and  partitions,  also  figured  rolled  glass  ]/i  inch  thidc 
with  a  variation  of  1-32  inch  costs  12  to  15  cents,  per  square  foot.  These 
prices  are  based  on  1909  net  quotations.  At  present  there  has  been  a  sharp 
advance  in  the  price  of  all  glass,  especially  polished  wire  and  plate,  which 
have  advanced  40  to  60  per  cent. 

It  is  practicable  to  use  wire  glass  in  roundhouse  doors  and  windows,  but 
I  do  not  approve  of  its  use  for  this  purpose. 

It  is  economical  to  use  in  windows  and  partitions  where  the  glass  is 
vertical.  Panes  not  over  54  inch  thick  and  in  sizes  up  to  18  x  24  inches. 
When  this  size  is  exceeded  the  cost  advances  75  to  80  per  cent 

Since  the  liability  to  breakage  in  wire  glass  is  less  than  it  is  with  plain 
glass,  I  believe  the  cost  of  maintenance  is  less  than  it  is  with  the  plain 
glass. 

E.  E.  Wilson,  Chairman. 

The  following  is  copied  from  the  Engineering  News  of  April  21,  1904: 

The  problem  of  skylight  construction  for  train  shed  roofs  has  long 
defied  satisfactory  solution  by  railway  managers.  Despite  the  purchase  of 
the  most  expensive  glass  and  the  adoption  of  the  most  advanced  methods 
of  installation,  the  breakage  and  destruction  of  train  shed  skylights  has  en- 
tailed a  large  expense  for  maintenance  and  has  caused  no  little  worry  for 
the  safety  of  passengers  and  others  using  railway  stations.  While  these 
broad  facts  are  familiar  to  railway  engineers  there  is  little  known  in 
detail  about  the  character  and  extent  of  skylight  failures,  and  particularly 
about  the  causes  which  are  responsible  for  the  trouble.  With  the  view  of 
getting  definitely  at  some  of  these  details,  one  of  the  leading  eastern  trunk 
line  railways  recently  appointed  a  committee  of  practical  maintenance  of 
way  officials  to  investigate  and  report  on  train  shed  skylight  failures  and 
their  remedy.  This  committee  examined  several  important  train  sheds, 
among  them  the  Jersey  City  station  of  the  Pennsylvania  railroad.  Their 
report  concerning  this  station  was  as  follows : 

Mr.  F.  S.  Reynolds,  representing  the  above  station,  states  that  the 
train  shed  at  Jersey  City  was  completed  in  1891.  The  skylights  installed 
were  what  is  known  as  the  "  Helliwell "  system*  using  imported  steel  bars, 
and  American  ribbed  glass  J4  in-  thick,  zinc  caps  and  brass  bolts,  and  the 
whole  guaranteed  for  one  year.  The  work  was  of  such  an  unsatisfactory 
nature,  as  to  warrant  refusal  for  final  payment.  This  train  shed  roof  was 
especially  designed*  to  render  it  waterproof,  but  its  failure  in  this  respect 
necessitated  the  entering  into  a  contract  with  another  contractor,  in  1^4, 
for  the  sum  of  $12,000,  by  which  he  agreed  to  make  the  skylights  water- 
tight. In  so  doing  he  used  an  elastic  cement,  the  glass  being  ribbed,  with 
no  protection  underneath  to  prevent  the  fall  of  broken  glass  to  the  platform. 
The  same  contractor  was  awarded  an  additional  contract  of  $4,000  for  in- 
stalling copper  wire  netting  beneath  for  protection  from  falling  glass. 

Up  to  1898,  all  the  glass  in  the  skylights  was  ribbed.  From  April  25, 
1808.  to  March  30.  1900,  there  were  purchased  1,740  lights  of  rough 
wire  glass  of  various  sizes  ranging  from  17  x  51  ins.  to  22  x  52  ins.  and  from 
h{\  in.  to  ^  in.  thick;  these  were  purchased  for  repairs.  A  three  months' 
test  was  made  of  the  glass  in  the  train  shed  roof  to  find  the  percentage  of 
breakage  of  wire  and  ribbed  glass.     A  count  was  made  on  Aug.  8,  1900^ 
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to  find  the  amount  of  broken  glass  in  the  train  shed.  Out  of  9,548  lights 
in  the  skylights,  which  constitutes  93  per  cent  of  the  whole,  there  was  found 
2  per  cent  broken,  while  of  the  wire  glass,  746  in  number,  constituting  7 
per  cent  of  the  whole,  there  was  13  per  cent  broken.  On  Oct.  i  the  count 
showed  2.3  per  cent  of  plain  glass  broken,  and  14.3  per  cent  of  wire  glass, 
an  increase  of  .3  per  cent  for  plain  and  1.3  per  cent  for  wire,  there  being 
the  same  percentages  of  plain  and  wire  glass  as  previously  stated.  On  Dec. 
12  the  count  showed  2  per  cent  of  plain  glass  broken  and  14.3  per  cent  of 
wire  glass,  there  being  no  increase  owing  to  the  fact  that  45  plain  lights 
and  II  wire  lights  previously  broken  were  replaced  with  wire  glass.  The 
bars  in  the  train  shed  of  the  "  Helliwell "  system  had  become  loose  from 
the  fact  that  the  gases  had  eaten  the  hook  bolts  off  that  held  them  in 
place.  In  the  spring  of  1900  a  wind  storm  struck  the  northwest  end  of 
the  shed,  blowing  out  a  section  of  the  upper  skylight.  As  the  bars  that  had 
been  adopted  from  past  experience,  had  been  so  unsatisfactory,  it  was 
decided  to  substitute  a  wooden  bar,  which  to  all  appearances  is  very  satis- 
factory. In  this  section  wire  glass  was  installed.  In  the  spring  of  1902  a 
section  on  the  southwest  comer  was  blown  out  in  the  same  manner.  In 
renewing  this  section,  wooden  bars  and  hammered  glass  }i  in.  thick  were 
used  with  copper  wire  netting  2  in.  hexagon  mesh  No.  15  gage  beneath. 

At  the  present  time  there  are  in  skylights  8,027  ribbed  glass,  1,538 
hammered  glass,  and  605  wire  glass;  the  total  being  10,170  lights.  There 
are  413  broken.  The  percentages  of  the  several  kinds  of  glass  broken  are 
about   equal. 

On  examining  the  train  shed  we  found  a  section  in  the  upper  skylight, 
west  end,  27  ft.  6  ins.  x  156  ft.,  being  removed  on  account  of  the  dangerous 
condition  of  the  bars.  The  glass  removed  is  held  in  cases  ready  for  re- 
placement. We  not  only  find  the  bars  which  were  taken  out  of  this  por- 
tion of  the  skylights  badly  corroded  and  eaten  away,  but  also  the  re- 
mainder of  the  steel  bars  in  skylights  are  in  a  similar  condition.  Here  we 
found  a  copper  clip  had  been  designed  and  installed  to  clamp  the  **  Helli-  , 
well "  bar  down  to  the  Z-bar  to  prevent  the  wind  pressure  from  blowing 
out  the  skylights.  Wherever  this  clip  came  in  contact  with  the  bar,  the 
sulphurous  gases  have  destroyed  the  bar  at  the  point  of  contact,  allowing 
the  clip  to  fall  to  the  olatform.  These  clips  we  find  were  of  an  expensive 
nature,  and  proved  unsatisfactory.  We  found  that  wherever  they  are  tak- 
ing out  steel  bars,  they  are  substituting  wooden  bars  with  wooden  caps, 
which  we  think  should  be  of  zinc.  We  found  also  that  there  is  in- 
sufficient ventilation  in  this  train  shed  to  relieve  it  of  smoke  and  gases. 
The  conditions  represented  in  F.  S.  Reynolds'  report  with  reference  to 
broken  glass  are  fully  borne  out  by  our  observations. 

A  letter  was  written  to  Mr.  Reynolds  in  October,  1910,  inquiring  as 
to  the  condition  of  the  glass  in  this  same  shed  at  that  time  and  his  reply  is 
given  herewith  : 

The  train  shed  report  on  glass,  published  in  1904,  which  you  quote, 
was  given  the  attention  which  its  character  and  importance  suggested,  and 
in  consequence,  I  was  authorized  to  adopt  the  recommendations  of  the 
committee  in  betterments  of  the  Jersey  City  Station. 

These  betterments  consisted  of  the  complete  renewal  of  the  skylights, 
and  necessitated  the  removal  of  the  glass  and  supporting  bars  and  their 
replacement  with  wooden  bars  to  accommodate  wire  glass.  The  wooden 
^^  3^3  ins.  square,  of  seasoned  yellow  pine,  were  coated  with  red  oxide, 
placed  transverse  to  the  roof  and  fastened  to  the  Z-bars  with  half-inch 
bolts  at  connecting  points,  and  thereupon  tapered  white  pine  mull  ions  were 
affixed  to  accommodate  the  glass,  the  tapering  being  designed  to  provide  for 
the  overlapping  of  the  glass  units.  The  pitch  given  this  glass  skylight 
was  about  4  inches  to  the  foot,  in  accord  with  the  roof  construction. 

The  work  to  which  I  have  referred  replaced  the  section  27  feet  6  inches 
J  156  feet,  referred  to  in  my  report.  The  glass  removed  was  quarter  inch 
'  rough  '*  and  "  ribbed "  plain  glass,  which,  for  economical  reasons,  were 
replaced  upon  the  new  bars.    To  obviate  the  danger  of  broken  glass  falling 
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to  the  platforms,  we  placed  beneath  it  a  No.  15  copper  wire  netting.  The 
efficiency  of  this  wire  netting  was  soon  destroyed  by  gases  generated  by 
the  locomotives  entering  and  leaving  the  enclosure. 

This  installation  was  made  under  my  personal  supervision  and  in- 
spected at  every  opportunity  with  a  view  to  determining  its  efficiency. 
1  discovered,  within  a  few  months,  that  the  glass  fractured  and  threatened 
peril  to  those  beneath  and  about,  because  of  the  failure  of  the  copper  wire 
beneath  it  Thereupon,  it  became  necessary  to  obviate  this  danger  by  re- 
placing the  plain,  or  wireless  glass,  with  wire  glass  14  ii^<^  thick,  of  the  same 
dimensions,  which  dispensed  with  the  copper  netting  beneath. 

Rough  wire  glass,  of  %  inch  thickness,  was  installed  in  sizes  22  x  52 
ins.,  embedded  in  elastic  steam  composition,  and  this  material  was  also 
employed  to  weather  the  transverse  joints  which  were  capped  with  i-% 
X  2-^  in.  white  pine,  mitered  at  the  foot  of  each  plate  of  wire  glass  and 
coated  with  good  lead  paint. 

The  behavior  of  this  make  of  glass  proved  superior  to  the  perform- 
ance of  the  plain  or  wireless  glass,  but  within  a  period  of  six  months 
the  crackage  was  considerable  and  increasing.  This  brought  me  to  the 
consideration  of  a  further  reduction  in  sizes  and  increased  thickness  of 
wire  glass  and  an  investigation  of  the  methods  of  its  manufacture  and  its 
ultimate  strength.  In  consequence,  I  required  H  inch  thick  wire  glass  in 
sizes  22  x  26  ins.  made  by  the  continuous  process.  This  make  of  wire 
glass  has  replaced  all  of  the  skylights  except  the  section  above  referred  to— 
a  total  area  of  about  54,000  sq.  ft.  This  area  requires  replacements  of  % 
inch  wire  glass  frequently,  whereas  the  area  in  which  I  have  caused  to 
be  glazed  the  ^  inch  thickness  of  "  Continuous "  glass,  in  sizes  22  x  26 
inches,  have  proven  very  satisfactory,  with  the  exception  of  a  few  cracked 
plates,  which,  upon  investigation,  I  discovered  was  due  to  tight  fitting. 

In  consequence,  I  shall  hereafter  have  installed  in  this  terminal, 
minimum  sizes  of  "Solid-wire"  glass  embedded  in  "Elastic  steam"  com- 
position, on  wooden  bars,  with  a  full  J^  inch  space  between  the  edges  of  the 
wire  glass  and  the  mullions — this  space  being  filled  with  the  "elastic 
steam"  composition,  for  a  cushion. 

Upon  inquiry,  I  learn  that  in  this  company's  New  York  terminal,  wire 
glass,  in  sizes  20  x  60  inches,  has  been  installed,  as  also  in  the  union  station 
(Northern  Central  Railway)  at  Baltimore.  Appertaining  to  the  latter,  I 
have  secured  the  specifications  and  quote  as  follows: 

GLASS: 

Skylights  of  either  type  are  to  be  glazed  with  J<  in.  thick  ribbed 
solid  wire  glass  made  by  the  "  Continuous "  process.  The  sheets 
must  be  held  level,  be  of  uniform  color,  free  from  flaws  and  be 
placed  with  the  ribs  on  the  under  side.  The  skylight  glass  must 
not  exceed  20  inches  in  width,  and  must  have  a  full  ^  in.  sur- 
face bearing  on  each  side  for  the  full  length  of  the  glass.  All 
edges  must  be  clean  and  smooth  and  not  chipped. 
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DISCUSSION. 

W.  M!  Qark. — We  use  wire  glass  in  roundhouse  skylights, 
and  train  sheds,  but  do  not  use  it  in  wall  windows  or  doors;  in 
fact  in  our  city  we  have  an  ordinance  which  requires  wire  glass 
in  any  skylight  under  which  people  are  moving  about  or  work- 
ing.    It  keeps  pieces  of  glass  from  falling,  but  outside  of  that 
wire  glass  is  economical  and  for  that  reason  I  think  it  better 
We  use  both  the  rough  and  the  ribbed  glass,  but  my  experience 
about  roundhouses  and  shops  is  that  we  have  more  trouble  with 
our  frames  than  we  have  with  the  glass.    We  have  commenced 
to  use  copper  in  the  frames,  which  we  think  ought  to  cut  down 
the  expense  considerably,  but  are  unable  to  tell  until  after  used 
a  couple  of  years.     While  using  the  common  iron  frames  we 
had  to  renew  our  skylights  every  three  or  four  years.    We  have 
no  standard  size  of  glass,  but  this  is  covered  by  the  size  of  the 
skylight  put  in,  usually  from  20  inches  up  to  60  inches  long, 
and  from  12  to  30  inches  wide.    Our  method  in  roundhouse  wall 
windows,   doors  and   partitions,  where   men   are   working  and 
where  pieces  are  flying,  is  to  use  small  sizes,  12  to  14  inches, 
and  some  8x10  inches.     This  is  far  more  economical  than  to 
put  in  a  larger  light  of  glass,  as  when  the  light  of  glass  is  broken 
it  is  gone,  no  matter  what  the  size. 

Mr.  Killam. — We  use  no  wire  glass,  except  in  train  sheds, 
and  there  we  use  galvanized  iron  frames.  We  did  use  wooden, 
but  they  are  pretty  much  abandoned.  We  had  trouble  with  the 
iron  at  first,  but  lately  we  have  adopted  a  heavier  metal  frame, 
and  we  have  very  little  trouble  with  leakage.  We  use  common 
plain  glass  in  other  buildings. 

W.  M.  Spencer. — I  think  this  glass  question  is  one  of  the 
most  important  that  comes  before  this  convention.  It  is  a 
serious  handicap  with  all  of  us,  and  it  requires  an  immense 
amount  of  attention.  I  have  no  experience  whatever  with 
wire  glass  or  metal  frames-    We  have  never  used  any. 

Coming  to  the  wooden  sash  and  frame,  it  seems  to  vat 
that  if  we  adopted  a  system  of  using  a  much  heavier  sash,  uni- 
form in  size,  say  10x16,  or  14,  and  then  in  placing  the  glass  used 
a  bead  instead  of  putty,  we  would  secure  better  results.  Our 
people  use  all  wooden  sash,  and  plenty  of  putty,  but  it  is  ex- 
pensive. 
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Mr.  Killam. — ^We  have  found,  in  using  putty  in  our  round- 
houses, that  in  two  years  the  putty  is  soft,  and  one  can  pick  it 
out  with  his  fingers.  We  do  not  use  the  common  putty ;  we  mix 
it  up  with  white  lead,  and  that  makes  good  putty.  I  think  the 
glass  in  our  roundhouses  is  about  18x30,  or  24  inches.  Since 
mixing  white  lead  with  the  putty  the  glass  seems  to  hold  much 
better,  but  putty  in  a  train  shed  is  utterly  useless.  It  is  neces- 
sary to  have  a  metal  bead,  and  with  that  we  have  no  trouble. 

J.  H.  Markley. — It  is  probably  known  to  but  few  what  put- 
ty nowadays  is  made  of.  It  is  made  of  marble  dust,  and  it  is 
not  worth  putting  in.  In  six  weeks  or  two  months,  or  even 
in  two  weeks,  it  will  fall  out.  If  we  want  good  putty  it  is  up 
to  us  to  make  it  ourselves,  with  good  whiting  and  linseed  oil. 
Good  putty,  if  put  in  right,  will  stay. 

Mr.  Staten. — ^We  have  had  considerable  experience  with  wire 
glass  in  train  sheds,  8-ft.  glass,  running  each  way  24  inches, 
arid  there  is  nothing  that  looks  worse  than  this.  We  have  one 
place  where  it  is  patched  up  with  rags,  and  other  things.  We 
went  to  work,  and  replaced  some  of  this  with  ventilators,  and  I 
believe  the  train  shed  is  lighter,  and  gives  more  ventilation  than 
ever.  It  is  not  very  expensive,  and  I  believe  we  have  just  as  much 
light  as  we  did  with  the  glass. 

Mr.  Rettinghouse. — It  might  be  disgressing  somewhat  from 
the  subject,  but  I  think  that  the  use  of  wire  glass  would  be 
advisable  in  roundhouses  providing  heavier  sash  were  used  as 
suggested  by  Mr.  Spencer.  It  has  been  my  experience  that  most 
glass  is  broken  by  flying  pieces.  I  have  adopted  for  use  the 
very  system  that  Mr.  Spencer  advocates,  and  whenever  making 
changes  or  building  new  roundhouses,  or  replacing  sash  in  old 
houses,  in  windows  or  doors,  I  am  now  getting  a  sash  with 
a  space  of  one  inch  between  the  glass,  and  instead  of  putty,  use 
small  strips  nailed  on  with  brads,  and  it  is  noteworthy  how  the 
percentage  of  breakage  has  been  decreased.  We  also  use  wire 
glass  in  our  Hall  signals.  It  was  found  that  the  use  of  com- 
mon glass  in  signals  is  very  expensive,  due  to  boys  throwing 
stones  at  the  glass,  or  hunters  using  them  as  targets ;  and  wire 
glass  will  stand  a  great  deal  of  hardship,  in  that,  while  it  will 
break,  the  glass  will  still  remain,  and  permit  the  signal  to  oper- 
ate. 

M.  F.  Cahill. — Getting  back  to  the  subject  of  putty,  nearly 
all  engineers  in  designing  a  building  make  the  great  mistake  of 
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putting  in  too  large  sizes  of  glass,  and  the  cost  of  replacing  such 
glass  is  great.  An  ordinary  size,  up  to  10x18  inches,  is  very 
economical.  There  are  two  causes  for  putty  falling  out:  one 
the  poor  quality,  the  other  is  that  in  all  cases  the  wooden  sash 
should  be  primed  before  putting  in  the  glass.  If  the  sash  is  not 
primed,  the  wood  absorbs  the  oil,  and  the  putty  loses  its  life. 
If  a  little  linseed  oil  is  put  in  the  putty  and  the  sash  primed  the 
putty  will  last  longer,  and  we  will  get  better  results.  Putty 
is  a  very  essential  thing  with  us,  and  we  use  a  great  deal  of  it. 
I  think  that  wood  strips  are  very  good,  but  where  the  glass  must 
shed  water  I  find  it  necessary  to  use  putty. 

Mr.  Penwell. — I  cannot  give  very  much  information  on  this 
subject,  because  we  have  no  modern  roundhouses,  and  I  have 
had  no  experience  with  wire  glass.  Our  roundhouses  are  all 
old,  and  we  will  soon  have  to  begin  rebuilding,  but  I  have  very 
little  information,  because  of  lack  of  experience  with  wire  glass. 
I  would  like  to  mention  the  fact  that  the  roundhouse  is  the  worst 
place  to  keep  a  glass  in,  and  that  more  are  broken  there  than 
anywhere  else.  It  is  useless  to  try  to  putty  a  glass  in  a  round- 
house. We  make  most  of  our  own  putty,  but  we  do  not  apply 
it  without  painting,  unless  it  is  a  rush  job.  If  I  can  get  the 
painters  to  put  in  the  glass  we  always  paint  first,  for  it  is  use- 
less to  attempt  puttying  without. 

The  only  protection  we 'have  for  the  glass  is  a  wire  netting, 
which  we  are  experimenting  with.  I  think,  however,  it  is  im- 
possible to  keep  a  careless  fellow  from  breaking  glass.  There 
are  men  at  certain  shops  who,  if  they  want  ventilation,  will 
poke  a  boiler  flue  through  a  glass,  and  you  cannot  put  in  a 
glass  that  will  stand  that.  One  of  the  most  practical  things 
to  do,  therefore,  is  to  reduce  the  size  of  the  glass  to  an  allowable 
minimum.  Most  glass  that  is  broken  in  roundhouses  is  broken 
from  the  inside.  When  a  window  is  hard  to  raise,  some  one  is 
going  to  make  a  hole  for  ventilation.  I  dislike  to  say  it  in  the 
convention,  but  we  cannot  get  around  it,  and  we  might  as  well 
tell  the  plain  truth,  and  let  the  responsibility  rest  where  it  be- 
longs. 

Mr.  Scribner. — There  recently  came  to  our  office  a  substitute 
for  glass,  a  kind  of  so-called  rubber  glass.  It  is  made  on  the 
order  of  wire  glass,  but  instead  of  being  hard  like  glass,  it  is 
flexible.  I  do  not  think  this  substance  can  be  very  easily  broken, 
but  it  is  not  as  transparent  as  glass :  it  is  more  opaque.    It  seems 
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to  me  this  might  be  a  good  substitute  in  skylights,  where  no 
great  amount  of  light  is  required,  but  for  window  lights,  in 
doors,  etc.,  I  am  of  the  opinion  that  it  would  not  be  satisfactory. 
The  sample  that  I  saw  seemed  to  be  sticky,  so  I  believe  that 
the  only  place  it  could  be  used  would  be  in  a  skylight. 

Mr.  Lichty. — Is  this  volatile  or  not?    Will  it  burn  readily? 

Mr.  Scribner. — We  applied  a  match,  but  it  did  not  burn  very 
readily.    I  doubt  if  a  cinder  would  ignite  it. 

Mr.  Rear. — I  am  not  particularly  interested  in  wire  glass, 
but  it  strikes  me  that  in  trying  to  take  out  old  panes  of  glass 
it  is  sometimes  a  pretty  hard  proposition,  and  that  we  do  not 
need  good  putty  around  roundhouses.  It  also  strikes  me  that 
panes  of  glass  should  not  drop  out  on  account  of  poor  putty,  be- 
cause a  liberal  use  of  glazier's  points  will  keep  the  glass  in  even 
if  the  putty  did  drop  out.  I  would  use  more  points,  and  would 
hope  that  the  putty  did  not  stick  too  tight. 

I,  myself,  would  advocate  the  use  of  wooden  beads  for  holding 
glass  in.  I  know,  from  observation,  that  a  building  is  not  as 
good  in  appearance  with  wire  glass  as  with  the  plain  article, 
for  one  will  find  a  large  number  of  wire  glass  broken,  and  they 
are  not  readily  replaced,  because  they  still  keep  out  the  weather, 
and,  while  they  may  be  cracked,  they  still  hold  together,  and  the 
man  in  charge  hesitates  to  go  to  the  expense  of  putting  in  a  new 
one  while  there  is  no  opening  there.  I  would  not  recommend 
wire  glass  in  lower  floors,  or  places  where  falling  glass  would 
hurt  no  one,  but  I  would  recommend  it  anywhere  else. 

A.  H.  King. — On  the  Oregon  Short  Line  we  are  using  wire 
glass  pretty  extensively,  and  I  will  say  that,  from  a  maintenance 
standpoint,  we  are  having  a  great  deal  less  trouble  than  we  have 
had  with  the  plain  glass.  We  are  using  this  for  skylights,  with 
metallic  sash,  and  the  size  is  from  18  to  24  inches  wide  and  4  to 
5  ft.  long.  The  usual  method  of  setting  them  is  to  put  on  putty 
in  first  place,  on  the  mullion  or  the  frame,  and  set  it  carefully 
with  good  putty.  The  mullion  consists  of  iron,  the  vertical  sec- 
tion stands  about  an  inch  above  the  surface  of  the  glass,  and 
that  is  covered  with  sheet  metal,  which  projects  on  the  glass.  I 
must  say  that  in  connection  with  skylights  in  engine  houses  and 
roundhouses,  our  troubles  have  been  very  much  reduced  since 
the  use  of  wire  glass. 


Subject  No.  9. 

STYLES   AND   DIMENSIONS   OF   HOOPS   FOR  WATER 
TANKS  OF  50,000  TO  100,000  GALLONS  CAPACITY. 

The  committee  received  a  very  generous  response  to  the  inquiries  sent 
out  and  desires  to  express  its  appreciation  and  thanks  to  the  members 
who  rendered  this  assistance. 

While  the  replies  show  a  wide  range  as  to  experience  and  opinion,  many 
of  them  are  similar  in  certain  respects,  and  all  could  not  be  shown  separatdj 
in  the  report  without  making  it  too  voluminous.- 

Four  styles  of  hoops  are  being  used  for  tanks  of  50,000  to  100,000  gal- 
lons capacity: 

1.  Flat  hoops, 

2.  Square  hoops, 

3.  Round  hoops, 

4.  Segmental  hoops;  also  variously  designated  as  half  round,  half  oval, 
or  half  elliptical. 

FLAT   HOOPS. 

Until  quite  recently  flat  hoops  were  used  almost  universally  for  tanb 
of  all  sizes.  There  are  many  who  advocate  this  style  as  the  best  for  the 
tanks  under  consideration,  claiming  that  they  have  a  more  uniform  bearing 
on  the  staves,  do  not  crush  the  fiber  of  the  wood,  and  if  properiy  put  on 
and  cared  for  will  outlast  the  staves.  The  Illinois  Central  R.  R.  cites  an 
instance  in  which  they  took  down  a  100,000-gallon  tank  with  flat  hoops  that 
had  been  in  service  16  years.  The  hoops  and  also  that  portion  of  the 
staves  under  the  hoops  were  found  in  perfect  condition,  and  the  tank  was 
again  erected  at  another  location  without  any  substitutions. 

The  experience  of  other  members  of  the  association  has  been  quite 
to  the  contrary.  Flat  hoops  have  been  removed  after  a  comparatively 
short  service,  badly  corroded  on  the  inside,  and  also  the  staves  under 
the  hoops  badly  decayed.  The  location  of  the  tank  is  quite  a  factor  in  the 
life  of  a  hoop.  If  located  at  a  terminal,  perhaps  next  to  an  engine  house 
or  a  clinker  pit,  the  hoops  will  deteriorate  rapidly,  more  espeaally  those 
made  of  steel.  There  are  also  instances  in  which  the  kind  of  water  in 
the  tank  is  especially  injurious  to  the  hoops,  and  a  location  near  salt  water 
is  also  a  severe  test.  In  some  cases  the  decay  of  the  staves  under  the  hoop 
seemed  to  be  directly  due  to  the  rusting  of  the  iron. 

It  is  quite  generally  recommended  that  flat  hoops  be  given  two  coats 
of  graphite,  asphalt  or  mineral  paint  before  erection  and  that  the  staves 
also  be  painted  at  least  one  good  heavy  coat  on  the  outside.  Taking 
off  the  hoops  and  cleaning  them  on  the  inside  is  considered  as  an  ex- 
pensive operation  and  impracticable. 

Flat  hoops  are  the  standard  on  the  111.  Cent.  R.  R.;  L  S.  &  M.  S.  Rm 
T.  P.  &  W.  Ry. ;  Mich.  Cent.  R.  R. ;  P.  C.  C.  &  St  L.  Ry. ;  C  of  G. 
Ry. ;  M.  St.  P.  &  S.  S.  M.  Ry. ;  C.  &  S.  Ry. ;  C.  &  N.  W.  Ry. ;  Boston  k 
Maine  R.  R. ;  Nor.  Pac.  Ry. ;  Intercolonial  Ry. ;  N.  Y.  C.  &  H.  R.  R.  R. ;  M.  K- 
&  T.  Ry. ;  P.  &  L.  E.  R.  R. ;  and  the  Florida  East  Coast  Ry.,  and  they  are 
strongly  recommended  by  their  representatives. 
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There  is  a  great  variation  in  the  dimensions  of  flat  hoops.  In  thick- 
ness they  run  from  J^  in.  to  }i  in.,  and  in  width  from  3  to  6  inches.  Some 
roads  use  a  uniform  thickness  and  vary  the  width;  some  use  a  uniform 
width  and  vary  the  thickness,  while  others  use  various  widths  and  thick- 
nesses. There  is  also  much  variation  as  to  spacing,  but  for  obvious  rea- 
sons the  wider  and  thicker  hoops  are  placed  near  the  bottom  of  the  tank 
and  the  narrower  and  lighter  ones  toward  the  top,  placing  the  lower  hoops 
quite  close  together  and  widening  the  spaces  as  they  approach  the  top.  On 
the  Florida  East  Coast  Ry.  all  the  hoops  are  of  the  same  size,  namely 
3-16  X  3  inches  and  the  lower  6  hoops  are  put  on  in  pairs. 

In  recent  years  it  has  not  always  been  easy  to  obtain  wrought  iron 
flat  hoops,  and  therefore  steel  hoops  are  used.  Steel  hoops  are  found  to 
be  quite  brittle,  and  quite  often  break  while  being  tightened,  or  as  the 
result  of  the  swelling  of  the  tank,  or  on  account  of  unusual  weather  con- 
ditions. The  most  serious  objection  is  that  they  corrode  more  easily  than 
wrought  iron. 

Galvanizing  of  steel  hoops,  lengthens  their  life,  but  does  not  eliminate 
the  brittleness,  and,  many  claim  that  the  galvanizing  covers  surface  de- 
fects that  would  otherwise  cause  the  rejection  of  the  material.  When 
galvanized  hoops  are  used,  they  should  be  inspected  before  and  after 
galvanizing. 

ROUND  HOOPS. 

Round  hoops  have  come  into  use  only  within  the  last  few  years  and 
seem  to  be  proving  very  satisfactory.  Wrought  iron  is  considered  the 
best  material,  and  is  more  easily  obtained  in  this  form  than  in  the 
flat  shape.  Mild  steel  is  sometimes  used  in  the  round  hoop  as  well  as  in 
the  flat  hoop,  but  the  same  objection  as  regards  brittleness  is  present  in 
both  cases. 

One  argument  in  favor  of  the  round  hoop  is  that  fully  90  per  cent 
of  its  surface  is  exposed  to  view;  deterioration  is  more  easily  discovered 
and  painting  is  more  effective.  With  the  flat  hoop  at  least  40  per  cent 
of  its  surface  is  next  to  the  staves  and  is  practically  inaccessible. 

A  number  of  railroads,  such  as  the  P.  &  R.  Ry. ;  M.  &  St  L.  Ry.;  L 
&  N.  R.  R.;  W.  &  L.  E.  Ry.;  C.  M.  &  St  P.  Ry.;  and  L.  E.  &  W.  Ry.,  arc 
using  round  hoops  exclusively  in  the  construction  of  new  tanks.  The  M.  &  St 
L.  Ry.  is  also  using  round  hoops  in  repairing  old  tanks,  either  hy  add- 
ing them  to  make  the  tank  safer  or  substituting  them  for  worn-out  flat 
hoops. 

It  is  claimed  that  because  the  round  hoop  has  less  bearing  surface  on 
the  stave,  it  crushes  into  the  fiber  and  not  only  weakens  the  stave,  but  in- 
duces decay.  Others  who  have  had  experience  say  that  if  the  hoop  is 
properly  put  on  there  is  no  appreciable  crushing  of  the  fiber. 

The  round  hoop  forms  a  ledge  or  pocket  on  the  upper  side  wtifdii 
allows  the  accumulation  of  dirt,  cinders  and  moisture.  Some  claim  IW 
this  is  not  a  serious  matter,  because  the  sun  and  wind  evaporate  tbe 
moisture  before  harm  can  result.  It  is  also  claimed  that  where  flat  sttves 
are  used  the  hoop  does  not  touch  the  center  of  the  stave  and  moiatnre 
is  not  retained.  This  may  depend  on  whether  the  wood  is  soft  or  har4 
because  some  tanks  have  been  examined  that  showed  no  such  drainage 
space.  On  the  W.  &  L.  E.  Ry.  it  is  the  practice  to  calk  the  round 
hoops  with  oakum  and  fill  the  top  space  with  roof  cement  to  shed  water 
and  also  to  protect  the  hoops. 

SQUARE  HOOPS. 

The  committee  received  no  report  from  any  railway  that  is  using 
square  hoops  as  a  standard.  The  111.  Cent.  R.  R.  has  one  tank  equipped 
with  hoops  }i  X  2  inches  which  may  be  called  square  hoops  for  all 
practical  purposes,  that  have  been  in  service  for  about  20  years,  and  the 
hoops,  which  are  of  wrought  iron,  show  no  great  signs  of  deterioration. 

Mr.  E.  L.  Loftin,  of  the  Vicksburg,  Shrcveport  &  Pacific  Ry^  writes 


HOOPS   FOR   WATER  TANKS 


lukee  A  St.  Paul  Ry. 


124  COMMITTEE    REPORT 

that  his  company  uses  steel  tanks  entirely,  but  that  a  great  many  wooden 
tanks  with  square  hoops  are  used  in  that  part  of  the  country.  The 
hoops  are  from  VA  in.  square  to  }i  in.  square,  put  on  in  three  sections,  with 
lugs  similar  to  those  used  with  round  hoops. 

SEGMENTAL  HOOPS. 

This  style  of  hoop  has  one  flat  side  and  does  away  with  the  ob- 
jection to  the  round  hoop  of  crushing  into  the  wood  and  of  collecting  and 
holding  dirt  and  moisture.  It  has  all  the  advantages  of  the  flat  hoc^  widi 
the  added  one  of  being  narrower  for  the  same  strength,  and  be<ause  it  is 
heavier  at  the  center,  is  not  weakened  so  quickly  by  corrosion.  The 
N.  Y.  C.  &  H.  R.  R.  R.  has  used  half  round  hoops  for  tanks  on  some 
of  its  divisions,  but  has  g^ven  us  no  information  concerning  them.  The 
Southern  Indiana  Ry.  built  a  20  x  30  ft  tank  with  segmental  hoops  the 
past  summer  and  is  well  satisfied  with  it.  Material  of  this  section  is  a 
standard  shape  and  is  carried  in  stock;  hence^  it  does  not  have  to  be 
specially  rolled. 

LUGS. 

Flat  and  segmental  hoops  are  fastened  or  brought  together  by  pairs  of 
lugs  made  of  either  cast  or  malleable  iron.  In  some  cases  the  lugs  are 
riveted  to  the  ends  of  the  hoops,  while  in  others  they  are  clamped  on  hy 
a  wedge  which  is  assisted  by  a  slight  kink  near  the  end  of  the  hoop.  The 
pair  of  lugs  is  then  brought  together  by  either  one  or  two  bolts  or,  more 
properly  speaking,  by  rods  with  nuts  at  each  end;  and  in  this  way  the 
hoop  comes  into  proper  contact  with  the  tank. 

Another  form  of  lug  that  does  away  with  the  riveting  is  in  use  on  the 
Michigan  Central  R.  R.  By  this  method  the  hoop  is  bent  to  fill  a  hollow 
in  the  lug  castings  which  are  clamped  together  with  "  U  "  bolts. 

The  N.  Y.  C.  &  H.  R.  R.  R.  uses  a  style  of  lug  that  is  rather 
interesting.  The  hoops  are  bent  back  upon  themselves  and  welded.  Through 
the  loop  thus  formed  a  vertical  iron  rod  2^  inches  in  diameter  is  passed. 
Each  end  of  this  rod  is  drilled  for  a  i^  inch  bolt  Two  such  bolts  with 
6  inch  thread  on  each  end  are  used  to  tighten  the  hoops.  This  method 
prevents  any  cocking  up  of  the  lug.       (See  illustration.) 

Segmental  hoops  are  riveted  to  cast  iron  lugs.  As  used  by  the  Southern 
Indiana  Ry.,  the  hoop  is  bent  up  around  a  rounded  portion  of  the  lug  and 
a  hole  is  punched  through  it,  so  that  the  bolt  passes  through  both  lug  and 
hoop. 

Square  and  round  hoops  are  brought  together  by  very  simple  lugs  made 
up  of  a  single  casting  having  two  lateral  holes  through  which  the  threaded 
ends  of  the  hoops  are  passed  and  fastened  with  nuts  at  opposite  sides. 
The  hoop  is  brought  into  the  required  contact  with  the  tank  by  tightening 
these  nuts.  This  simple  lug  and  the  way  in  which  it  is  applied  is  one  of 
the  arguments  in  favor  of  the  lound  hoops.  The  lug  adc^ted  by  the  Louis- 
ville &  Nashville  R.  R.  as  its  standard  is  the  style  generally  used. 

SECTIONS  OF  HOOPS. 

It  is  the  usual  practice  in  tanks  from  20  to  50  ft  in  diameter  to  have 
the  hoops  in  three  sections,  although  there  is  some  diflFerence  of  opinion  as 
to  what  is  best.  The  Colorado  &  Southern  Ry.,  L.  E.  &  W.  Ry.  and  the 
P.  &  L.  E.  R.  R.,  use  two  sections.  The  Michigan  Central  and  Whech'ng 
&  Lake  Erie  Ry.  use  four  sections  for  tanks  30  ft.  in  diameter.  There  arc 
others  who  apply  the  lower  and  heavier  hoops  in  four  sections  and  those 
above  in  three,  and  sometimes  two,  sections.  The  two-section  hoop  is  dif- 
-ficult  to  erect,  and  by  using  more  sections  the  stress  on  the  staves  can  be 
more  uniformly  distributed. 

It  is  quite  generally  recommended  that  the  tank  should  have  one  or 
two  good  coats  of  paint  on  the  outside  beforie  the  hoops  are  allied,  and 
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that  the  hoops  should  have  one  ^ood  coat  of  mineral  or  graphite  paint  on 
the  inside  and  two  coats,  if  practicable.  The  outside  of  the  hoop  should  be 
painted  with  the  same  kind  of  paint,  and  as  frequently  as  the  remainder  of 
the  tank,  at  intervals  varying  from  3  to  5  years. 

A  tabulation  of  the  practice  of  various  railway  companies  regarding 
tank  hoops  will  be  found  an  interesting  study. 

Mr.  J.  H.  Markley  of  the  Toledo,  Peoria  &  Western  Ry.  has  frequently 
found  that  hoops  rust  more  rapidly  on  tanks  which  are  allowed  to  overflow 
than  those  which  are  provided  with  overflow  pipes. 

The  Minneapolis  &  St.  Louis  R.  R.  has  discontinued  the  use  of  flat 
hoops  entirely  and  are  using  round  hoops  for  making  repairs  as  well  as  for 
new  tanks. 

The  Intercolonial  Ry.  of  Canada  rivet  their  tank  hoops  and  drive  them 
on  in  the  same  manner  that  hoops  are  driven  on  a  barrel. 

The  New  York  Central  &  Hudson  River  R.  R.  has  in  service  some 
tanks  with  round  and  half  round  hoops. 

The  recommendation  of  our  association  will  assist  the  members  in 
convincing  the  purchasing  agents  of  the  various  roads  that  the  extra  cost 
of  wrought  iron  hoops  is  a  profitable  investment. 

Roads  whose  requirements  are  sufllicient  to  warrant  a  special  rolling  of 
tank  hoop  material  can  procure  the  wrought  iron  hoops,  but  the  smaller  roads 
are  usually  obliged  to  purchase  what  the  manufacturers  of  tanks  have  to 
offer. 

CONCLUSION. 

The  committee  has  endeavored  to  make  an  impartial  report  of  con- 
ditions as  found.  We  do  not  feel  that  the  association  should  make  a 
definite  recommendation  as  to  the  best  style  and  dimensions  of  tank  hoops. 
So  many  factors  enter  into  the  durability  of  tank  hoops,  such  as  material, 
kind  of  water  in  tank,  proximity  to  engine  terminals,  manufacturing  plants, 
salt  water,  etc.,  that  the  decision  as  to  which  hoop  is  best  to  use  must  be 
very  largely  a  matter  of  personal  judgment  and  familiarity  with  local  con- 
ditions. 

F.  E.  Weise 
C.  E.  Thomas, 
J.  B.  White, 
John  Ewart, 
Jas.  Dupree, 

Committee. 


126 


COMMITTEE    REPORT 


—  /f-^i- 


6  -H 


)     c 


Jl— u. 


p  •    •    ^* 


=* 


J£ 


ikJBif>9fQ  caon/oi  Jhw/. 


^//^a^pa  /h^mot^  M>  f/¥€ce^.-  «7o6  4r^  9^.*>«  >£»y«  /^M^of^. 
^oe/>  eo/v^fO^Aa  Affo/o  /*  ^  /fang   g  jrc/tm*"   ai^»/»«c/j»r>^  ^m-  *jA»0r>  jtv^tr 


Thrao^M/s 


Ltff  Ml  common  ase  for  ^ot/n&  Hoops, 


©»©« 


QVQ 


E 


*«<»o 


Qdoo 


0 


Ce/f/rs/  of  ^OTf/o  /f.ft. 


/J^'ooM 


MYC^MJfJUf. 


jjf- 


JhS4T 


■/o' 


ttf y?t 


^v\\\l 


OOP 


flLS 


!iuaaaa 


I 

•  •  •  • 

O    •    •  9 


^       °       ° 


6     d     A 


/».  c.  c  <^  ^r/.  >fv 


7 

.i. 


///inois   Centra/  /f.  R, 


styles  of  Lrugs  Used  by  Various  Railroads. 


HOOPS    FOR    WATER    TANKS 


Southaaattm  Ry. 


128 


COMMITTEE   REPORT 


HOOPS    FOR    WATER    TANKS 

• 


129 


CQ 

I 


3 

.!3 


3 

o 
o 

o 

CO 
0) 


QQ 

bo 

c 

? 

o 

QQ 

s 

d 
H 


130  PISCUSSION 


DISCUSSION. 


Mr.  Penwell. — I  wish  to  state  that  I  most  heartily  appreciate 
the  report  which  has  been  read.  I  took  down  a  tank  that  had 
been  up  23  years  which  had  flat  iron  hoops,  and  they  were  in 
good  condition ;  I  took  steel  hoops  from  a  tank  five  years  old, 
and  put  on  these  iron  hoops  in  their  place.  Last  summer  we 
took  down  another  tank  that  had  been  up  18  years,  and  found  the 
flat,  wrought  iron  hoops  in  perfect  condition,  and  I  took  those 
hoops  and  put  them  on  a  tank  that  had  been  up  for  12  years 
where  the  steel  hoops  were  falling  off. 

I  mention  this  as  an  argument  for  wrought  iron  hoops.  I 
care  not  whether  they  are  flat,  round,  square  or  what  shape,  if  we 
can  get  good  wrought  iron  in  the  hoops.  It  is  difficult  to  obtain. 
I  put  some  round  hoops  on  a  tank  some  time  ago,  said  to  be  soft 
steel,  and  in  drawing  them  up  with  a  monkey  wrench  a  hoop 
broke  at  the  end  of  the  thread ;  it  was  a  very  dangerous  thing. 
We  have  had  some  since  which  appeared  to  be  all  right.  Our 
standard  at  the  present  time  is  a  round  steel  hoop.  Hard  stetl 
is  dangerous  to  workmen,  and  should  not  be  used  on  any  tank. 
I  tried  to  persuade  our  people  to  buy  wrought  iron  hoops.  We 
could  well  afford  to  put  in  special  orders,  and  get  wrought  iron 
hoops  and  carry  them  in  stock. 

We  always  paint  our  tanks  a  thorough  coat  on  the  outside, 
and  paint  the  flat  hoops  on  the  under  side  before  applying — not 
only  paint  them,  but  clean  them  thoroughly  with  wire  brushes, 
before  applying  the  paint.  I  have  taken  down  old  tanks  where 
the  paint  was  still  on  the  back  side  of  the  hoops,  where  they  had 
been  up  for  sixteen  years.  We  had  one  of  our  men  inspect  a  tank 
with  steel  hoops  some  time  ago,  and  everything  appeared  to  be 
all  right.  Within  a  week  the  hoops  began  to  fall  off,  and  on 
examination  we  found  they  were  badly  rusted  on  the  inside.  To 
my  mind  the  material  that  is  put  in  the  hoop  is  more  important 
than  the  shape.  If  I  could  use  my  own  judgment  and  could 
spend  the  money,  I  would  not  consider  anything  but  a  wrought 
iron,  flat  hoop  with  a  lug.  One  thing  about  a  round  hoop  is 
that  it  is  easier  to  bend  around  the  tank  than  a  flat  hoop.  Where 
our  tanks  have  round  hoops  I  instruct  our  painters  to  use  a 
very  thick  coat  of  paint  in  painting  around  the  hoops,  to  pro- 
tect them. 

Mr.  Lichty. — I  think  we  all  realize  that  the  old  fashioned 
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iron  hoop  is  better  than  those  made  of  steel.  A  hoop  that  will 
last  twice  as  long  is  cheaper  in  the  end,  and  I  do  not  see  why, 
as  long  as  we  spend  so  much  money  for  a  water  tank,  we  try 
to  save  $20  on  the  material  in  the  hoops.  I  agree  with  Mr.  Pen- 
well  that  it  is  not  so  much  the  shape  as  it  is  the  quality  of  the 
material,  and  I  think  the  association  should  make  some  recom- 
mendations, and  come  to  some  conclusion  in  regard  to  tank 
hoops.  The  managements  of  the  roads  are  looking  for  something 
in  the  way  of  results  on  this  subject.  There  is  no  economy  in 
using  steel  or  any  kind  of  metal  that  will  break  or  rust  away 
in  a  few  years. 

W.  O.  Eggleston. — I  am  greatly  in  favor  of  wrought  iron 
hoops.  I  can  cite  cases  of  tanks  that  have  been  up  35  years  and 
never  had  a  hoop  changed.  One  of  these  tanks  is  at  a  round- 
house, very  close  to  a  cinder  pit,  where  it  gets  the  fumes  and 
gases  from  the  locomotives,  and  they  have  had  no  effect  on  the 
hoops.  These  hoops  were  made  in  three  sizes,  J^x5,  3-16x6,  and 
H^7, — ^twelve  hoops  to  the  tank.  I  have  taken  the  matter  up 
with  our  people  at  different  times,  stating  these  cases,  urging 
the  adoption  of  a  wrought  iron  hoop  of  this  p'attern,  but  with- 
out avail. 

I  have  known  of  steel  hoops  breaking  after  only  three  to  five 
years'  service.  I  have  known  where  we  had  tanks  collapse  that 
have  been  up  only  six  or  seven  years,  and  I  claim  that  it  is  a 
source  of  annoyance  to  use  steel  tank  hoops.  I  believe  this 
association  has  a  right  to  recommend  a  standard  hoop  for  water 
tanks,  and  I  am  heartily  in  favor  of  the  old  style  wrought  iron 
hoop,  as  it  is  cheaper  in  the  end.  I  remember  taking  this  mat- 
ter up  once  before,  and  our  people  went  to  the  U.  S.  Wind 
Engine  &  Pump  Co.  and  got  a  report  on  steel  hoops,  and  they 
claimed  that  was  all  that  was  necessary  to  settle  the  case.  I 
believe  we  have  a  right  to  suggest  a  standard  wrought  iron 
hoop  for  tanks. 

A.  H.  King. — I  wish  to  go  on  record  in  favor  of  the  flat 
hoop  on  water  tanks.  I  noticed,  in  coming  to  the  convention, 
a  tank  that  was  built  at  Laramie  while  I  was  on  the  Union 
Pacific,  where  flat  hoops  were  used,  and  while  I  am  not  ex- 
actly sure  as  to  the  detail  of  the  hoop,  the  size  is  somewhere  in 
the  neighborhood  of  ^  by  5  inches  that  I  used  at  the  bottom, 
and  the  hoops  are  lighter  as  they  go  towards  the  top.  The 
staves  are  California  redwood,  and  it  is  my  belief  that  there  has 
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never  been  a  hoop  changed  on  that  tank.  We  have  another 
tank  on  the  Union  Pacific  R.  R.  that  was  built  in  1879  or  1880, 
and  it  has  flat  hoops,  and  on  that  tank  we  have  never  changed 
a  hoop.  While  the  timber  is  getting  pretty  soft,  and  some  of 
it  has  been  changed  out,  we  have  never  had  any  trouble  with  the 
hoops.  With  steel  tanks  I  doubt  whether  we  will  ever  get 
any  better  results  than  that,  and  I  want  to  say  that  we  should 
take  a  positive  stand  on  this  question,  and  if  it  is  the  judgment 
of  the  others  I  should  say  we  ought  to  go  on  record  as  favor- 
ing the  flat  hoop. 

Mr.  Rettinghouse. — ^This  discussion  this  morning  has 
brought  out  some  wonderful  records.  I  find  that  most  of  our 
tanks  on  the  Northwestern  do  not  last  over  twenty  years,  while 
most  of  them  are  taken  down  in  about  16  years. 

W.  O.  Eggleston. — In  reply  to  Mr.  Rettinghouse  I  will  say 
that  35  years  ago  I  helped  to  get  out  six  tanks  that  were  made 
of  Pennsylvania  pine,  kiln  dried.  We  worked  them  up  in  the 
shop  by  hand,  every  joint  being  made  with  a  plane,  and  those 
tanks  are  perfectjy  good  today. 

I  move  that  it  be  the  sense  of  this  meeting,  that  a  wrought 
iron  tank  hoop  be  recommended  to  the  railroads,  through  our 
proceedings,  of  such  sizes  as  are  deemed  proper,  with  double- 
bolted  lugs  and  wrought  iron  bolts. 

Motion  seconded. 

Mr.  Killam. — This  tank  question  is  one  that  is  most  inter- 
esting. On  the  Intercolonial  Railway  we  have  a  number  of  kinds: 
we  have  some  tanks  with  flat  hoops  that  were  put  up  by  con- 
tractors (not  from  our  side  of  the  line),  and  I  must  say  that 
these  tanks  were  very  poor.  Our  standard  hoops  are  of  Low- 
moor  iron,  and  we  have  some  that  have  been  on  for  25  years; 
they  are  painted  outside  with  two  coats  of  white  lead.  The 
tank,  before  erecting,  is  painted  inside  and  out,  and  when  it  is 
completed  it  is  given  another  coat  inside  and  out.  The  joints 
of  the  staves  are  painted  with  white  lead,  and  then  coated  with 
tallow  over  the  paint  when  sent  out.  These  tanks  are  put  up 
by  our  men,  as  we  have  never  been  able  to  get  contractors  to  do 
this.  We  have  tanks  which  have  been  built  many  years,  and 
there  is  not  a  leak  in  them.  There  was  one  80,000-gallon  tank 
that  was  put  up  at  St.  Johns,  on  a  50  ft.  tower.  After  it  had 
been  up  for  five  years  one  of  the  men  sent  in  a  piece  of  one  of 
the  hoops  which  had  fallen  off.    The  manager  of  the  water  sup- 
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ply  was  notified  of  this,  and  said  he  would  send  a  man  down  there 
the  first  of  the  following  week;  Sunday  afternoon  the  tank 
burst.  If  it  had  happened  on  a  week-day  it  would  have  killed 
many  men.  The  hoops  had  been  put  together  with  lugs,  and 
they  had  not  been  painted.  They  were  steel  hoops,  when  they 
were  supposed  to  have  been  Lowmoor  iron.  After  years  of 
experience  I  think  the  riveted  flat  hoop  driven  on  with  a  wooden 
maul,  is  the  best.  We  have  tanks  put  up  in  that  way  35  years 
ago,  and  they  are  good  yet. 

W.  M.  Qark. — For  the  benefit  of  the  association  I  will  say 
that  the  Baltimore  &  Ohio  R.  R.  has  adopted  a  wrought  iron 
hoop  and  we  do  not  order  anything  else.  I  think  that  has  been 
brought  out  by  our  fellow  member,  Mr.  Andrews,  who  has  always 
been  an  advocate  of  wrought  iron  hoops.  Our  tanks  are  all 
painted  one  coat  thoroughly  when  received.  After  they  are  put 
up  they  are  painted  inside  two  coats  and  outside  one  coat.  With 
steel  hoops,  it  is  necessary  to  renew  them  every  ten  or  twelve 
years.  On  the  division  I  am  now  with  we  have  renewed  the 
steel  hoops  on  at  least  12  or  15  tanks,  but  we  hope  from  this 
on  to  have  better  success,  as  we  are  authorized  to  use  only 
wrought  iron  hoops. 

Mr.  Penwell. — I  believe  every  man  in  this  room  is  ready 
to  vote  for  wrought  iron  hoops,  and  I  agree  with  them,  but  I 
am  not  so  sure  that  this  association  should  say  what  the  size 
of  the  hoops  should  be. 

Mr.  Perry. — We  use  flat  hoops,  and  our  men  think  they  are 
the  best.  We  have  been  using  flat  hoops  for  years,  and  where 
we  have  used  wrought  iron  we  have  never  had  a  failure.  Five 
years  ago  we  put  up  a  tank  with  flat  steel  hoops,  and  I  think  it 
was  just  about  IJ^  years,  when  the  tank  broke.  Lately  our 
people  have  adopted  the  round  hoop,  and  we  have  had  very  good 
success  with  it  so  far,  but  I  agree  with  you  that  we  should 
have  wrought  iron  hoops,  whether  flat  or  round.  So  far  as  the 
material  in  the  tank  is  concerned,  I  think  that  pine  lumber  has 
a  certain  pitch  that  adds  to  the  life  of  the  hoops. 

W.  O.  Eggleston. — At  the  suggestion  of  Mr.  Penwell,  I  will 
withdraw  that  part  of  the  motion  relative  to  the  size  of  the  hoop. 

C.  E.  Thomas. — In  reference  to  the  adoption  of  the  flat 
wrought  iron  hoops,  I  think  we  ought  to  consider  the  question 
of  how  it  came  about  that  round  hoops  were  used  on  water 
tanks.    The  insurance  people  brought  this  question  up,  because 
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they  had  some  failures  with  tanks  not  in  railroad  service,  but  I 
doubt  if  those  tank  hoops  were  inspected  as  often  as  the  hoops 
on  our  railroad  water  tanks. 

On  the  Illinois  Central  R.  R.  we  are  using  flat  hoops  entirely, 
one-fourth  inch  in  thickness  and  four,  five  and  six  inches  in 
width.  We  give  them  one  coat  of  red  lead  on  both  sides  at  the 
time  they  are  made,  and  before  we  erect  them  we  give  them 
another  coat  of  paint  on  the  underside.  We  are  opposed  to  the 
round  hoop  for  various  reasons.  We  have  at  a  certain  point 
on  our  road  a  tank  of  60,000  gal.  capacity,  that  has  been  in  serv- 
ice 20  years,  equipped  with  ^x2  in.  hoops.  The  staves  show 
considerable  decay,  but  the  decay  occurs  only  in  the  vicinity 
of  the  hoops.  If  the  staves  will  decay  to  this  extent  with  a  hoop 
of  this  shape  I  would  like  to  know  what  would  be  the  result 
in  the  case  where  round  hoops  have  been  in  service  the  same 
length  of  time.  These  ^x2  in.  hoops  which  I  have  referred  to 
are  in  service  in  the  immediate  vicinity  of  a  round  house,  power 
house  and  cinder  pit.  They  are  made  of  wrought  iron  and  show 
very  little  if  any  deterioration  after  20  years  service.  We  took 
down  a  tank  of  100,000  gal.  capacity  16  years  old,  which  had 
flat  wrought  iron  hoops,  and  erected  it  in  another  location  using 
the  same  hoops.  We  have  other  tanks  with  wrought  iron  hoops 
which  are  26  to  28  years  old. 

I  am  thoroughly  convinced  that  a  great  deal  depends  upon 
the  shape  of  the  hoop  as  well  as  the  quality  of  the  metal.  I  be- 
lieve that  this  association  should  take  a  stand  against  round 
hoops  and  recommend  those  of  a  flat  or  segmental  shape,  and 
that  wrought  iron  be  used  instead  of  steel. 

A.  A.  Wolf. — I  must  say  that  the  question  of  tanks  has  been 
a  very  serious  one  with  us  for  a  number  of  years.  For  the  past 
seven  years  we  have  been  using  a  round  hoop  on  new  work  and 
have  used  a  number  of  these  for  repairs.  Of  course,  if  we 
could  get  the  old  charcoal  wrought  iron  a  good  many  of  the 
imperfections  would  be  eliminated.  On  account  of  the  trouble 
we  have  had  in  trying  to  get  wrought  iron,  we  were  finally 
forced  to  accept  a  grade  of  steel,  instead  of  wrought  iron.  As 
it  requires  a  special  effort  on  the  part  of  the  iron  works  to 
manufacture  that  metal,  it  is  practically  out  of  the  market.  Last 
November  I  took  down  a  tank  that  had  been  in  service  36  years, 
but  I  do  not  think  it  possible  to  secure  the  same  kind  of  metal 
now  that  was  in  the  hoops  that  were  on  that  tank.     I  cannot 
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see  any  valid  objection  to  the  hoop  of  round  section.  It  is 
easier  to  inspect  than  the  flat  hoop;  in  fact  you  can  see  at  a 
glance  how  much  it  has  deteriorated,  while  the  flat  hoop  de- 
teriorates from  the  inside.  Taking  it  as  a  whole,  I  am  strongly 
in  favor  of  the  round  hoop.  We  have  a  tank  at  our  Milwaukee 
shop,  erected  five  years  ago,  and  we  have  had  to  renew  every 
one  of  the  flat  hoops. 

I  do  not  know  whether  or  not  the  kind  of  wood  of  which  the 
staves  are  made  would  have  any  eflfect  on  the  hoop.  In  other 
words,  would  the  old  hard  pine  stave  cause  the  hoop  to  last 
longer  than  the  California  redwood  or  some  other  kind  of  wood  ? 
I  would  like  to  know  if  any  one  here  has  investigated,  or  has 
had  experience  with  that  class  of  wood  under  the  same  con- 
ditions. 

Mr.  Thomas. — I  would  like  to  ask  if  the  last  speaker  has 
observed  whether  the  round  hoops  adhere  to  the  stave?  and  on 
what  kind  of  tanks  was  your  observation  taken  ? 

Mr.  Wolf. — In  reply,  the  tank  is  our  standard  100,000- 
gallon  tank,  and  to  know  definitely  how  much  the  hoop  had  im- 
bedded itself  in  the  stave,  I  loosened  up  one  of  them  and  found 
that  the  indention  did  not  exceed  1-16  of  an  inch  in  seven  years' 
use. 

Mr.  Thomas. — I  had  occasion,  some  time  ago,  to  examine  a 
couple  of  tanks  at  Memphis  which  were  built  with  round  hoops. 
One  had  water  in  it;  the  other  they  were  just  building.  They 
were  about  12x16  ft.  in  size  and  equipped  with  }i  in.  round  hoops. 
These  hoops  set  into  the  staves  about  1-16  in.  They  put  a 
>4x4  in.  flat  hoop  at  the  bottom  of  the  tub,  and  upon  inquiry  I 
^found  that  this  was  used  to  enable  them  to  set  up  the  staves 
better  and  get  a  good  tight  job.  In  the  case  of  a  round  hoop  in 
drawing  the  staves  up  tightly  to  the  floor  it  would  cut  too  deeply 
into  the  wood,  hence  they  were  using  the  flat  hoop  at  the  bottom. 

Mr.  Rear. — I  think  the  time  is  hardly  at  hand  to  condemn 
the  round  hoop.  I  know  of  places  where  round  hoops  have 
been  on  tanks  for  years,  and  they  are  giving  service,  and  I  do  not 
think  we  have  had  round  hoops  on  tanks  long  enough  to  con- 
demn them. 

I  am  very  strongly  in  favor  of  wrought  iron  hoops,  whether 
flat  or  round.  Another  thing  in  regard  to  this,  is  that  if  a  tank 
is  poorly  framed,  there  is  an  initial  stress  put  into  the  rods, 
far  greater  than  is  necessary  to  hold  the  pressure  of  the  water. 
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and  in  that  way,  some  tanks  may  show  round  hoops  imbedded 
in  the  staves  to  some  extent.  I  believe  California  redwood  would 
give  good  service  on  account  of  being  soft.  We  have  on  one 
of  our  divisions  probably  a  dozen  tanks  of  California  redwood, 
with  wrought  iron  hoops  that  were  put  up  43  years  ago.  We 
are  not  building  many  more  wooden  tanks.  We  are  using  steel 
entirely,  except  for  tanks  where  we  treat  the  water.  Where 
that  is  done  the  chemicals  used  are  hard  on  the  steel.  We  can 
put  up  steel  tanks  cheaper  than  we  can  wooden  ones.  We  hap- 
pen to  be  so  situated  that  our  tanks  will  not  freeze,  and  probably 
in  a  cold  climate  the  steel  tank  would  be  objectionable.  I 
would  suggest  that  the  motion  be  left  as  it  stands,  and  the  mat- 
ter of  the  shape  of  the  hoop  be  left  for  a  few  years,  until  we 
know  what  these  round  hoops  will  do.  I  am,  however,  very 
strongly  in  favor  of  wrought  iron. 

Mr.  Wolf. — Of  course,  in  a  great  many  of  the  tanks  on 
southern  lines  where  soft  wood  is  used  the  round  hoop  might 
possibly  be  imbedded  sufficiently  to  be  a  detriment,  but  where 
I  work  practically  every  tank  is  built  of  fir  staves,  and  that  wood 
is  so  firm  that  the  question  of  imbedding  does  not  need  to  be 
considered.  Then,  as  another  thing  in  connection  with  this 
matter  of  tanks,  I  hope  that  every  member  of  this  association  will 
live  to  see  the  day  when  we  will  have  no  more  steel  or  wooden 
tanks,  but  concrete.  We  are  now  in  the  reinforced  concrete  age, 
and  I  believe  it  will  be  only  a  few  years  before  it  will  be  universal 
practice  to  use  concrete  tanks. 

J.  Dupree. — ^This  discussion  has  been  very  interesting,  and 
I  must  take  the  liberty  of  saying  something.  Since  our  last 
meeting,  at  Jacksonville,  this  tank  question  has  been  a  great 
study  of  mine.  I  was  put  on  the  committee,  and  made  a  study  of 
it  from  every  angle,  and  made  all  kinds  of  experiments  and 
tests,  and  I  have  designed  a  hoop,  which  is,  of  course,  another 
matter  not  to  be  considered  here.  But  I  agree  with  the  others, 
that  iron  is  the  only  material  that  should  be  used  for  hoops. 

I  have  built  quite  a  good  many  water  tanks  of  fifty  and 
one  hundred  thousand  gallons  capacity,  but  I  was  never 
satisfied  with  the  style  of  hoops  in  use  until  we  used  the  seg- 
mental hoop.  The  flat  hoops  are  too  thin  and  too  wide.  Their 
width  is  objectionable  for  the  reason  that  they  cover  too  large 
an  area  of  the  wood;  then  again,  on  account  of  the  tubs,  in 
most  cases,  being  smaller  at  the  top  than  at  the  bottom  the 


HOOPS    FOR    WATER   TANKS  137 

wide  hoops  do  not  fit  as  tight  along  the  top  edge  as  at  the  bot- 
tom edge,  hence  there  is  more  or  less  of  a  space  for  small 
particles  of  cinders  and  dirt  to  collect  back  of  the  hoop  so  that 
when  moisture  and  gases  from  engines  combine  with  them  it  is 
disastrous  to  the  hoop,  more  especially  to  those  made  of  steel. 
Round  hoops  are  considered  objectionable  by  many  for  the 
reason  that  they  have  such  a  small  bearing  surface  on  the 
wood  that  the  fiber  is  crushed,  more  especially  with  the  softer 
varieties  of  wood.  They  also  allow  of  a  considerable  space  on 
the  upper  side  for  catching  and  maintaining  water,  cinders,  etc. — 
perhaps  a  worse  condition  in  this  respect  than  that  pertaining  to 
the  flat  hoop.  Mr.  Penwell  stated  that  some  of  their  round 
steel  hoops  broke  at  the  ends  of  the  threads,  which  is  liable 
to  be  the  case  with  round  steel  hoops. 

I  am  of  the  opinion  that  all  of  these  objectionable  features 
are  overcome  with  the  half-round  or  segmental  hoops.  They  are 
only  3  inches  wide,  J^  inch  thick,  and  have  sharp  edges  which, 
when  drawn  up,  fit  snugly  to  the  wood.  They  have  a  flat  surface 
for  the  bearing  on  the  staves;  they  are  thick  enough  so  that 
they  can  stand  the  loss  of  a  considerable  of  their  section  by 
rusting  and  still  have  body  enough  so  that  they  will  not  break, 
as  is  the  case  with  the  flat  hoops.  The  lug-bolts  pass  through 
a  hole  in  the  ends  of  the  hoops  as  well  as  the  hoops  being  riveted 
to  the  lugs.  The  Chicago,  Terre  Haute  &  Southeastern  Ry. 
(formerly  the  Chicago  Southern)  is  using  this  style  of  hoop 
made  of  iron,  and  I  think  it  is  decidedly  superior  to  any  other,  for 
the  reasons  which  I  have  cited. 

J.  H.  Markley. — Speaking  about  old  tanks,  I  have  one  still 
standing  that  is  39  years  old,  and  I  suppose  it  will  be  40  before 
we  get  it  down.  It  has  the  original  hoops  on  it,  and  it  would 
be  pretty  hard  to  talk  anything  into  my  head  but  the  old- 
fashioned  wrought  iron  flat  hoops.  You  cannot  beat  that  record 
with  round  hoops.  I  put  in  two  sets  of  steel  hoops  before  I 
learned  what  they  were.  After  that  I  quit  using  them.  Never- 
theless, one  set  of  them  is  still  in  use ;  the  other  was  taken  off 
after  ten  years. 

Another  thing,  we  use  too  many  hoops  on  our  tanks.  We 
should  use  a  little  heavier  hoop  and  put  them  farther  apart.  The 
Chicago  &  Alton  Ry.,  when  they  made  their  own  tanks,  used  a 
flat  hoop,  and  put  them  two  feet  apart,  and  they  have  a  number 
of  those  tanks  still  standing  which  have  been  up  for  25  years. 
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I  also  think  the  style  of  our  tank  should  be  changed.  We  still 
maintain  the  old-fashioned  method  of  making  it  a  little  smaller 
in  diameter  at  the  top  than  at  the  bottom.  Now  that  we  are 
using  a  lug  hoop,  it  should  be  the  same  size  at  the  top  as  it  is  at 
the  bottom. 


Subject  No.  10. 
FIRE-PROOF  OIL  HOUSES. 

REPORT   OF  COMMITTEE. 

The  subject  given  us  for  investigation  is,  "  Plans  of  Fire-Proof  Oil 
Houses  for  Storing  Large  Quantities  of  Oil  at  Principal  Terminal  Sta- 
tions." 

At  terminal  and  division  points  it  is  necessary  to  carry  in  stock  a  large 
quantity  of  illuminating  and  lubricating  oils,  and  it  is  important  that  these 
should  be  so  stored  and  handled  that  they  may  not  be  a  fire  risk  in  themselves 
or  be  liable  to  become  ignited  from  fires  which  originate  without  It  is  also 
important  that  the  oil  be  kept  free  from  grit  and  foreign  matter,  and  that 
the  method  of  handling  it  be  such  as  to  avoid  all  losses  from  waste,  leakage 
and  evaporation. 

The  storage  should  be  of  sufficient  capacity  to  permit  of  emptying  tank 
cars  or  barrels  promptly  and  with  as  little  labor  as  possible.  The  deliveiy 
of  oil  should  be  in  charge  of  the  regular  storekeeper  and  be  issued  on  re<^ui- 
sition,  so  that  it  can  be  properly  accounted  for.  This  method  of  handhng 
tends  greatly  to  economy  in  its  use.  Consequently  it  is  necessary  that  the 
oil  house  shall  be  near  enough  to  the  general  store  to  permit  of  having 
the  delivery  pumps  or  faucets  in  the  store  room;  and  while  ii  is  possible 
to  pump  the  oil  a  considerable  distance,  it  is  seldom  possible  to  place  the 
oil  house  at  any  great  distance  from  other  buildings,  as  the  usual  layout 
of  terminals  provides  very  cramped  space  for  the  necessary  buildings. 

The  committee  believes  that  buildings  can  be  built  and  systems  of 
handling  devised  which  will  permit  the  oil  house  to  be  placed  anywhere 
that  may  be  convenient  without  increasing  the  fire  hazard,  and  several 
plans  are  shown  which  are  good  examples  of  such  buildings. 

The  building  itself  should  be  of  fire-proof  construction,  designed  es- 
pecially for  the  handling  and  storage  of  oil,  and  should  be  equipped  with 
facilities  for  filling  cans  and  barrels  for  shipment  to  small  stations,  and  for 
the  unloading  of  oil  received. 

The  storage  room  should  be  underground,  if  possible,  arid  should  have 
concrete  walls,  floor  and  ceiling.  The  second  floor  and  roof  should  be  of 
fire-proof  construction,  but  may  be  of  concrete,  brick  or  steel  frame,  with 
galvanized  iron  roof  and  walls,  as  may  be  desired.  The  fill  boxes,  pumps 
and  drip  pipes  should  be  on  this  second  floor. 

The  oil  should  be  stored  in  suitable  tanks  of  such  a  size  as  will  permit 
of  prompt  unloading,  whether  delivered  in  tank  cars  or  barrels.  I'his  per- 
mits cars  to  be  released  and  barrels  or  drums  to  be  returned  without  de- 
lay,  and   greatly   reduces   the   loss    from   leakage. 

The  tanks  should  be  dust-proof  and  should  be  placed  low  enough  to 
permit  of  emptying  the  oil  into  them  by  gravity.  If  the  drainage  will  not 
permit  of  placing  the  tanks  below  the  ground  level,  it  will  generally  pay 
to  elevate  the  receiving  track. 

The  tanks  should  be  made  of  open-hearth  steel  with  lap  riveted  seams  and 
well  calked.  No  substitute  for  calking,  such  as  red  lead  paste,  paper  felt,  etc, 
should  be  permitted,  for  in  time  they  will  dry  or  crumble  and  fall  out, 
leaving  a  leak. 

Before  the  tanks  are  put  to  use  air  pressure  should  be  applied,  to  make 

1S9 


140  COMMITTEE    REPORT 

sure  that  they  are  tight;  and  man-holes  with  removable  covers  should  be 
provided  so  that  the  tanks  can  be  inspected  or  cleaned. 

Indicators  should  be  provided  to  show  quantity  contained,  in  gallons 
or  otherwise. 

The  tanks  should  be  equipped  with  suitable  automatic  vents  to  allow 
air  to  escape  or  be  drawn  in  when  filling  or  emptying,  and  those  used  for 
volatile  oils,  especially  gasoline,  benzine,  naptha,  etc.,  should  have  a  spedal 
vent  pipe  run  to  the  outside  of  the  building  and  to  a  sufficient  height  to 
insure  against  evaporation.  This  will  permit  gases  to  escape  in  case  of  ex- 
cessive.  heat,  thus  removing  all  possilnlity  of  explosion. 

It  is  probably  best  practice  to  bury  tanks  containing  gasoline,  benzine 
and  naptha,  in  the  ground,  or  place  them  in  a  special  vault  outside  of  the 
regular  oil  house. 

Where  tank  cars  are  used,  supply  pipes  should  be  furnished  leading 
from  the  cars  to  the  tanks,  a  separate  pipe  being  used  for  each  kind  of 
ail.  These  pipes  should  be  permanently  connected  to  the  tanks  and 
equipped  with  flexible  connections  to  attach  to  cars.  These  flexible  con- 
nections should  be  arranged  so  that  they  can  be  swung  out  of  the  way 
when  not  in  use,  and  should  be  equipped  with  caps  or  valves  to  keep  dirt 
and  air  out  when  not  in  use.  Steam  pipes  for  heating  the  oil  in  the  cars 
may  be  necessary,  and  if  so,   should  be  provided. 

If  the  terminal  point  furnishes  oil  to  smaller  stations,  steel  barrels  or  drums 
should  be  used,  and  separate  pumps  or  faucets  should  be  provided  for  this 
service;  but  the  committee  is  of  the  opinion  that  the  best  method  of 
supplying  oil  to  small  stations  is  by  a  -supply  car  equipped  with  tanks  of 
sufHcient  capacity,  and  by  pumping  the  oil  through  hose  direct  to  the 
tanks  in  the  local  oil  house.  This  method  is  in  use  on  several  large  roads, 
and  they  report  a  large  saving  from  loss  by  waste  and  leakage,  which  is  bound 
to  occur  in  shipping  oil  in  cans  or  barrels. 

For  making  small  deliveries  of  oil  to  engines,  mechanics,  etc,  the  best 
method  is  to  use  an  automatic  measuring  pump,  one  having  a  continuous 
meter  being  the  best.  Several  very  reliable  pumps  for  this  purpose  are  on 
the  market 

For  filling  barrels  or  large  cans  the  oil  can  be  handled  by  hand  or 
power  pumps,  or  by  the  use  of  compressed  air.  While  it  has  generally  bc«i 
believed  that  the  use  of  compressed  air  for  handling  illuminating  oils  is 
objectionable,  on  account  of  deterioration  caused  by  moisture  in  the  air, 
there  is  a  strong  opinion  on  the  part  of  storekeepers  and  practical  men 
that  the  use  of  air  does  not  deteriorate  the  oil  for  practical  purposes.  Sev- 
eral roads  use  air  pressure  in  some  part  of  the  handling  of  all  their  oils, 
and  seem  convinced  that  if  there  is  any  deterioration  it  is  not  to  such  an 
extent  as  to  be  noticed  by  the  ordinary  observer.  Air  pressure  is  of  par- 
ticular advantage  in  handling  oil  from  supply  cars,  as  the  air  can  be  taken 
from  the  train  pipe,  and  other  power  is  not  likely  to  be  available. 

General  plans  of  oil  houses,  with  several  detailed  plans,  as  used  by  dif- 
ferent railroads,  are  annexed  to  this  report 

Some  of  those  received  which  are  not  shown  in  the  illustrations  may 
be  described  as  follows: 

The  Lehigh  Valley  Railroad  submits  plan  of  house  47  x  55,  with  con- 
crete basement  and  side  walls ;  main  floor  of  concrete,  reinforced  with  T 
rails;  wooden  frame  roof  %  pitch,  supported  on  wooden  trusses,  and 
covered  with   3-ply  composition  granite  roofing. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  sent  in  a  plan  of  combination 
store  and  oil  house  at  Topeka,  Kansas,  50  feet  by  150  feet,  with  31  tanks 
in  the  basement,  varying  from  220  to  10,000  gallons  capacity.  It  has  a  cov- 
ered platform  20  feet  wide  along  one  side  of  the  building,  the  entire 
length.  The  house  is  built  of  fire-proof  construction  diroughout  The 
basement  walls  and  floor  are  of  concrete,  and  the  main  floor  of  rein- 
forced concrete.  The  materials  in  the  side  walls  and  the  roof  are  not  de- 
scribed. 


FIREPROOF    OIL    HOUSES  141 

Mr.  N.  M.  Rice,  their  general  storekeeper,  describes  their  system  of 
handling  oil  as  follows: 

"From  our  new  oil  house  at  Topeka  is  handled  the  entire  supply  of 
lubricating  and  illuminating  oils  for  the  Santa  Fe  system.  We  have  a 
storage  capacity  of  150,000  gallons,  which  includes  paints  and  oils  such  as 
raw  and  boiled  linseed  oil,  turpentine,  etc.  We  have  31  storage  tanks  with 
31  long  distance  self-measuring  pumps  of  the  S.  F.  Bowser  make.  In  fact, 
the  plant  complete  was  installed  by  the  Bowser  people.  We  also  have  seven 
steam  pumps  with  which  oil  is  transferred  from  one  tank  car  to  another. 
All  of  our  oil  on  the  Santa  Fe  System  is  handled  in  tank  car  lots  with  one 
or  two  exceptions.  We  have  storage  tanks  of  sufficient  capacity  for  two 
or  three  months*  stock  at  practically  all  of  our  terminals. 

"  With  this  new  improved  oilhouse  and  storage  plant  at  Topejca  it  en- 
aoles  us  to  transfer  oil  from  Union  Tank  Line  cars  to  our  own  at  Topeka, 
thereby  cutting  out  the  mileage  and  per  diem  charges  on  foreign  cars. 
Under  the  old  system  the  Union  Tank  Line  cars  were  sent  to  the  farthest 
point,  Richmond,  Cal.,  on  our  system  or  south  to  El  Paso  and  Galveston, 
and  by  the  time  the  car  was  returned  home  we  had  from  $25  to  $35 
charges  covering  the  car.  We  have  cut  out  this  extra  expense  and  have 
25  cars  of  our  own  in  service  for  handling  of  headlight,  mmeral  seal,  sig- 
nal, engine,  car  and  valve  oil.  We  can  transfer  200,000  gallons  in  ten  hours 
at  this  plant. 

"At  the  outside  terminals  we  have  what  is  known  as  the  combination 
oil  and  storehouse.  We  have  discontinued  building  the  old  style  oilhouses 
separate  and  distinct  from  the  storehouse;  instead,  we  build  a  concrete 
basement  under  the  storehouse  platform  ranging  from  twenty  to  one 
hundred  feet  away  connected  up  with  the  Bowser  long  distance  self-measur- 
ing pumps,  placing  the  pumps  in  the  end  of  the  storehouse  so  that  the  man 
issuing  the  material  and  supplies  can  also  take  care  of  the  oil  department 
as  well.  By  this  arrangement  we  have  eliminated  the  first  cost  of  the  oil 
house  and  have  reduced  the  cost  of  handling  by  reason  of  the  combination 
which  does  away  with  the  special  men  that  would  have  to  be  employed  to 
take  care  of  the  oilhouse,  which  means  one  during  the  day  and  one  at 
night  We  might  say  from  $90  to  $100  per  month  decrease  in  handling 
by  reason  thereof. 

"  The  delivery  of  oil  to  stations  is  handled  from  the  supply  car  direct. 
We  have  storage  tanks  at  each  station  based  on  their  issues  and  the  stock 
is  replenished  monthly  from  the  supoly  car  which  is  equipped  with  a 
hose  connection  so  that  we  can  fill  the  storage  tank  in  two  or  three  minutes. 
By  this  system  we  do  away  with  the  two,  hvQ  and  ten  gallon  cans.  This 
system  seems  to  be  very  satisfactory  indeed  by  reason  of  cutting  out  entire- 
ly of  local  shipments. 

"  We  have  the  Bowser  System  of  self-measuring  and  metering  pumps 
at  all  points  and  since  their  installation  we  have  been  able  for  the  past 
two  years  to  show  a  slight  overage  in  each  of  the  different  grades  of  oil. 
Prior  to  this  time  we  were,  at  the  end  of  each  year,  from  one  to  three 
per  cent  short." 

The  Intercolonial  Ry.  furnished  a  plan  of  an  oilhouse  at  Halifax,  30 
feet  by  50  feet,  of  fire-proof  construction  throughout.  Basement  floor  and 
side  walls  concrete;  main  floor,  reinforced  concrete  4^  inches  thick,  support- 
ed on  15-inch  I  beams,  side  walls  of  main  room,  brick;  roof  made  of  35^ 
inch  reinforced  concrete  slabs  on  9-inch  I  beams,  pitched  both  ways  from 
middle,  i  inch  to  i  foot ;  height  of  basement,  9  feet ;  height  of  main  room  10 
feet.    This  building  has  two  center  columns,  composed  of  I  beams. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  sent  in  a  very  neat  and  elaborate 
set  of  detail  drawings  of  their  No.  2  oilhouse  20  feet  by  40  feet,  the  general 
plans  only  of  which  are  shown  in  our  illustrations  which  will  suffice  to  show 
the  kind  of  construction. 

The  St.  Louis  Southwestern  Ry.  have  a  brick  oilhouse  as  follows:  Size, 
30  feet  by  80  feet;  basement  walls,  concrete;  composition  roof  laid  on  2- 
inch  decking,  supported  on  2x4  nailing  strips,  on  top  of  7-inch  longitudinal 
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channels  which  are  laid  across  riveted  steel  trusses,  having  no  center  bear- 
ings. The  roof  trusses  are  i6  feet  and  the  channel  supports  about  3  feet, 
6  inches  apart. 

The  Missouri,  Kansas  &  Texas  Ry.  have  an  oilhouse  at  Denison,  Texas, 
32  feet  by  42  feet,  after  the  same  general  design  as  that  of  the  St  L.  S.  W. 
Ry.,  described  above,  except  that  roof  construction  is  built  up  of  wood,  and 
covered  with  tar  and  gravel  or  composition  roofing. 

The  Chicago  &  Northwestern  Ry.  have  a  number  of  oilhouscs  built  of 
brick  on  concrete  foundations,  with  tar  gravel  roof  supported  on  a  wood  deck- 
ing laid  over  wooden  rafters.  These  houses  are  built  separate  and  a  short 
distance  from  the  store  houses,  connected  with  a  concrete  conduit  which 
contains  the  pipes  leading  from  the  oil  tanks  in  the  basement  of  the  oil- 
house  to  the  storeroom  where  long  distance  pumps  deliver  the  oils. 

Attention  is  called  to  the  fact  that  some  of  the  plans  submitted  do  not 
comply  strictly  to  the  term  "  fire-proof,"  having  more  or  less  wood  in  the 
construction  of  the  roof.  While  the  M.  St.  P.  &  S.  S.  M.  house  is  of  that 
character  it  has  a  sheet-iron  protected  ceiling  which  reduces  the  fire  risk 
to  a  very  great  extent 

G.  W.   Rear,  Chairman. 
F.  Ingalls, 

E.  R.  FUHtEN, 

D.  Robertson. 
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DISCUSSION. 


President. — ^You  have  heard  the  reading  of  the  report,  what 
are  your  wishes? 

Mr.  Clark. — I  move  it  be  accepted.    Motion  seconded. 

President. — ^The  subject  is  open  for  discussion. 

W.  M.  Clark. — Our  oil  houses  are  constructed  very  much 
on  the  plan  as  outlined  in  the  report.  They  are  of  concrete  con- 
struction throughout,  concrete  floor  and  walls,  and  the  top  is 
concrete-metal  construction,  supported  on  I-beams.  The  oil 
house  is  built  at  the  end  of  the  storeroom,  and  we  have  it  ar- 
ranged so  that  the  delivery  to  storage  is  all  done  by  gravity.  We 
use  compressed  air  to  deliver  our  oil  from  the  oil  house  to  the 
drums. 

We  run  a  monthly  oil  car,  and  when  attention  is  paid  to  it 
the  plan  is  very  good,  but  there  have  been  times  when  the  oil 
car  has  gone  out  without  notification,  and  then  some  of  the 
agents  would  not  get  their  oil. 

At  our  outlying  stations  we  have  what  we  call  a  combina- 
tion coal  and  oil  house.  We  have  a  space  in  the  coal  house  for 
12  tons  of  fuel,  then  we  have  a  room  in  the  end  of  this,  metal- 
lined  throughout,  for  the  oil.  Then  there  are  some  places  where 
we  do  not  need  anything  as  elaborate  as  this,  in  which  case  we 
have  what  we  call  an  oil  cupboard.  That  is  a  metal-lined  and 
metal-roofed  box,  provided  with  a  lock,  so  that  it  can  be  placed 
outside.  I  do  not  believe  in  keeping  oil  *in  and  about  shops  or 
freight  houses. 
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Note:  This  Association  received  the  title — ^American  Railway 
Bridge  and  Building  Association — at  the  18th  annual  convention  at 
Washington,  D.  C,  October,  1908.  Prior  to  that  time  it  was  called 
— ^Association  of  Railway  Superintendents  of  Bridges  and  Buildings. 
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60 
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5 
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6 
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140 

7 
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127 

8 
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Oct.  18-19,  1898 

148 

9 

Detroit,  Mich., 

Oct.  17-18,  1899 

148 

10 

St.  Louis,  Mo., 

Oct.  16-18,  1900 

143 

11 

• 

Atlanta,  Ga., 

Oct.  15-17,  1901 

171 

12 
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13 

Quebec,  Canada, 
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14 
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15 
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16 

Boston,  Mass., 

Oct.  16-18,  1906 
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17 

Milwaukee,  Wis., 
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18 

Washington,  D.  C, 

Oct.  20-22,  1908 

368 

19 

Jacksonville,  Fla., 

Oct.  19-21,  1909 
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20 

Denver,  Colo., 

Oct.  18-20,  1910 

428 
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CONSTITUTION 


ARTICLE  I. 

NAME. 


Section  1.  This  association  shall  be  known  as  the  American 
Railway  Bridge  &  Building  Association. 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  association  shall  be  the  advance- 
ment of  knowledge  pertaining  to  the  principles,  design,  construc- 
tion and  maintenance  of  railway  bridges,  buildings  and  other 
structures,  by  investigation,  reports  and  discussion  of  the  experi- 
ence of  its  members  and  others,  and  to  provide  a  means  of  ex- 
change of  ideas,  so  that  bridge  and  building  practice  may  be  sys- 
tematized and  improved. 

Sect.  2.  The  association  shall  neither  endorse  nor  reconmiend 
any  particular  patents,  materials  or  supplies,  but  individual  opin- 
ions of  members  may  be  expressed  and  appear  in  the  proceedings. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  The  membership  of  this  association  shall  consist  of 
two  classes,  active  and  life  members. 

Sect.  2.  A  person  who  is  actively  engaged  in  railway  service 
in  a  responsible  position,  in  charge  of  work  connected  with  the 
construction  or  maintenance  of  railway  bridges  and  buildings  or 
other  structures,  or  a  professor  of  engineering,  government  timber 
expert,  or  railroad  architect  shall  be  eligible  for  active  member- 
ship upon  application  to  the  secretary,  and  the  payment  of  three 
dollars  membership  fee,  and  two  dollars  for  one  year's  dues. 

Sect.  3.  Any  member  elected  a  life  member  of  this  association 
shall  have  all  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues.  To  be  elected  a  life  member  he 
must  have  been  a  member  of  the  association  at  least  five  years  and 
before  being  elected  must  have  been  pensioned  by  the  railway  com- 
pany for  which  he  worked  or  shall  have  retired  from  active  rail- 
way service. 

3bct.  4.  Any  meniber  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  association, 
or  who  shall  refuse  to  obey  the  chairman,  or  rules,  may  be  ex- 
pelled by  a  two-thirds  vote  of  the  members  present. 

Sect.    5.    Membership  shall  continue  until  written  resi^ation  is 
received  by  the  secretary,  unless  member  has  been  previously  ex- 
pelled. 
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ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  association  shall  be  a  pre^id^^' 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  ex^or^utive 
members. 

Sect.  2.  The  executive  members,  together  with  the  pre^»<l^°^' 
vice-presidents,  secretary  and  treasurer,  shall  constitute  thi.^  *^" 
ecutive  committee. 

Sect.  3.  Past  presidents  of  this  association  who  continue  "t^  ^ 
members  shall  be  entitled  to  be  present  at  all  meetings  <:>^  J"^ 
executive  committee,  of  which  meetings  they  shall  receive  ^^  .^ 
notice,  and  be  permitted  to  discuss  all  questions  and  to  **^*^  «^ 
committee  by  their  advice  and  counsel;  but  said  past-pre^»<^?^J* 
shall  not  have  a  right  to  vote,  nor  shall  their  presence  be  rcr^^  uisite 
in  order  to  constitute  a  quorum. 

Sect.    4.     Vacancies  in  any  office  for  the  unexpired  tenrm 


shall 


be  filled  by  the  executive  committee  without  unnecessary  del-^^-y- 


ARTICLE  V. 


executive  COMMITTEE- 


■neral 


Section   1.     The   executive   committee   shall   exercise  a  ^*  ^55 

supervision  over  the  financial  interests  of  the  association,  ^^'^on-* 
the  amount  of  annual  and  other  dues,  call,  prepare  for  an^:^  -Hases 
duct  general  or  special  meetings,  make  all  necessary  puf^^^  ^j,g 
and  contracts  required  to  conduct  the  general  business  cz^  ^  ^^q. 
association,    but    shall    not    have    the   power   to    render   the  ^eas- 

ciation  liable   for  any  debt  beyond  the  amount  then  in  the        *'^ria- 
urer's  hands  not  subject  to  other  prior  liabilities.     All  ^PP^'^^^eet- 
tions  for  special  purposes  must  be  acted  upon  at  a  regular         ^^^^ 
in?  of  the  association.  -. 

Sect.    2.     Two  thirds  of  the  members  of  the  executive  ^c^  ^TL ,^*:cci- 
tee  mav  call  special  meetings,  thirty  days'  notice  being  given        ^^^^ 
bers  by  mail.  ^,— oti- 

Sect.    3.     Five   members  of  the  executive  committee  shal  » 
stitute  a  quorum  for  the  transaction  of  business. 

ARTICLE  VI. 

election  of  officers  and  tenure  of  office.  _    ,, 

^liall 

Section   1.     The  officers,  excepting  as  otherwise  provided^       ^^        the 
be  elected  at   the   regular  meeting  of  the  association,  held  ^^\^        "^^ 
third  Tuesday  in  October  of  each  year,  and  the  election  sh^  '' 
be  postponed  except  by  unanimous  consent.  ^ ^^mA\oi 

Sect.     2.     The  president  and  treasurer  shall  be  elected  by        ^m*^   ^J 
by  a  majority  of  votes  cast,  and  shall  hold  office  for  one  Y^^^^.        ^^' 
until   successors  are  elected.     No  member  in  arrears  shall  1-^^Z.         re- 
gible    for   office,   and    the   president    shall    not   be   eligible   i^^^*^ 
election. 

V'xcc-P residents  and  Executive  Members. 

Sect.    3.  The  vice-presidents  shall  hold  office  for  one  ye^^^f-»i"ee 
executive  members   for  two  years;   four  vice-presidents  and  --^^^"' 
executive    members    to    be   elected    each    year;    all    officers     ^ 
named  to  hold  office  until  successors  are  chosen. 
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Sect.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  by  a  majority  vote.  Executive  members  shall  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

Secretary. 

Sect.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  executive  committee,  two  thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  executive  committee.  The  secretarj' 
shall  also  be  secretary  of  the  executive  committee. 

Treasurer. 

Sect.  6.  The  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  executive  committee. 


ARTICLE  VII. 
committees. 

Nominating  Committee. 

Section  1.  After  each  annual  meeting  the  president  shall  appoint 
a  committee  of  five  members,  not  officers  of  the  association, 
of  whom  two  at  least  shall  be  past  presidents,  and  two  of  whom  shall 
have  served  on  the  committee  the  previous  year.  They  shall  pre- 
pare a  list  of  names  of  nominees  for  officers  to  be  voted  on  at  the 
next  annual  convention,  agreeable  to  Article  VI.  of  this  constitution, 
said  list  to  be  read  at  the  first  session  of  the  second  day  of  said  con- 
vention. Nothing  in  this  section  shall  be  construed  to  prevent  any 
member  making  nominations. 

Auditing    Committee. 

Sect.  2.  At  the  first  session  of  each  annual  meeting  there  shall 
be  appointed  bv  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  secretary  and  treas- 
urer and  certify  as  to  the  correctness  of  their  accounts.  Accept- 
ance of  this  committee's  report  will  be  regarded  as  the  discharge 
of  the  committee. 

Committee  on  Subjects  for  Discussion. 

Sect.  3.  At  the  annual  meeting  there  shall  be  appointed,  by 
the  president,  a  committee,  whose  dutv  it  shall  be  to  prepare  and 
reoort  subjects  for  investigation  and  discussion  at  the  next  annual 
meeting.  It  shall  be  the  duty  of  the  committee  to  receive  from 
members  questions  for  discussion  during  the  time  set  apart  for 
that  purpose.  This  committee  shall  decide  whether  such  ques- 
tions are  suitable  ones  for  discussion,  and  if  approved,  report 
them  to  the  association. 

Committees  on  Investigation. 

Sect.  4.  When  the  committee  on  subjects  has  reported  and  the 
association  approved  of  the  same,  the  president  shall  appoint 
soecial  committees  to  investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special  committee  to  investigate  and  report  on 
anv  subject  of  which  a  majority  of  members  present  may  approve. 
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Publication  Committee. 

Sect.  5.  After  each  annual  meeting  the  executive  committee 
shall  appoint  a  publication  committee  of  three  active  members 
whose  duty  it  shall  be  to  supervise  the  publication  of  the  proceed- 
ings. The  assignment  of  this  committee  shall  be  such  that  at 
least  one  member  shall  have  served  on  the  ccnnmittee  during  the 
previous  year.  The  publication  committee  will  report  to  the 
president  and  perform  their  duties  under  his  supervision. 

ARTICLE  VIII. 

ANNUAL  DUES. 

Section  1.  Every  active  member  shall  pay  to  the  secretary 
three  dollars  membership  fee  and  shall  also  pay  two  dollars  per 
year  in  advance  to  defray  the  necessary  expenses  of  the  asso- 
ciation. No  member  being  one  year  in  arrears  for  dues  shall  be 
entitled  to  vote  at  any  election,  and  any  member  one  year  in 
arrears  may  be  stricken  from  the  list  of  members  at  the  discre- 
tion of  the  executive  committee.     . 


ARTICLE  IX. 

amendments. 

Section  1.  This  constitution  may  be  amended  at  any  regular 
meeting  by  a  two  thirds  vote  of  members  present,  provided  that  a 
written  rotice  of  the  proposed  amendment,  or  amendments,  has 
been  given  at  least  sixty  days  previous  to  said  regular  meeting. 
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TIME  OF   MEEHNG. 


1.  The    regular   meeting   of   this   association   shall   be   held   an 
nually  on  the  third  Tuesday  in  October. 


HOUR  OF  MEETINa 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m., 
unless  changed  by  order  of  the  presiding  officer. 

PLACE  OF  MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  association  before  the 
finai  adjournment  The  places  proposed  shall  be  submitted  to  a 
ballot  vote  of  the  members  of  the  association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annual  meeting;  but  if  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF   BUSINESS. 

5.  1st — Calling  of  roll. 

2nd — Readmg  minutes  of  last  meeting. 

3rd — ^Admission   of  new  members. 

4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th — Pajrment  of  annual  dues. 

7th — ^Appointment  of  conunittees. 

8th — Reports  of  committees. 

9th — ^Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th — ^Election  of  officers. 
14th — ^Ad  j  oumment 
(Report  of  nominating  committee  to  be  read  at  first  session  of 
second  day.) 

177 


178  BY-LAWS 


DUTIES   OF  OFFICERS. 

6.  The  president  shall  have  general  supervision  of  the  affairs  of 
the  association.  He  shall  preside  at  all  meetings  of  the  asso- 
ciation, and  of  the  executive  committee,  at  which  he  may  be 
present;  shall  appoint  all  committees  not  otherwise  provided  for, 
and  shall  be  ex-officio  member  of  all  committees.  He  shall,  with 
the  secretary,  sign  all  contracts  or  other  written  obligations  of  the 
association  which  have  been  approved  by  the  executive  com- 
mittee. 

At  the  annual  meeting  the  president  shall  present  a  report  con- 
taining a  statement  of  the  general  condition  of  the  association, 
and  an  address. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at 
meetings  in  the  absence  of  the  president,  and  discharge  his  duties 
in  case  of  a  vacancy  in  his  ofHce. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  association;  to  keep  correct 
all  accounts  between  this  association  and  its  members;  collect  all 
moneys  due  the  association,  and  pay  the  same  over  to  the  treas- 
urer and  take  his  receipt  therefor,  and  to  perform  such  other 
duties  as  the  association  may  require. 

9.  The  treasurer  shall  receive  all  moneys  and  deposit  the  same 
in  the  name  of  the  association  and  shall  receipt  to  the  secretary 
therefor.  He  shall  invest  all  funds  not  needed  for  current  dis- 
bursements as  shall  be  ordered  by  the  executive  committee.  He 
shall  pay  all  bills,  when  properly  certified  and  approved  by  the 
president,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee. 


DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion  or  resolution  which  shall  be  brought  before 
the  association,  unless  otherwise  provided. 


DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Robert's  rules  of  order. 
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Fisk,  C.  H.,  Ch.  Engr.,  Chattanooga  Sou.  R.  R.,  Chattanooga,  Tenn. 

Fletcher,  Jr.,  J.  W.,  Roadmaster,  Car.  &  N.  W.  Ry.,  Chester,  S.  C. 

Flint,  C.  F.,  For.  B.  and  B.,  C.  V.  R.  R.,  St.  Albans,  Vt. 

Floren,  E.  R.,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Fairbury,  Neb. 

Flynn,  M.  J.,  For.  B.  and  B.,  C  &  N.  W.  Ry.,  Chicago. 

Forb^  John,  Bridge  Engr.,  I.  C.  R.,  45  Victoria  Road,  Halifax,  N.  S. 

Foreman,  John,  P.  &  R.  Ry.,  Pottstown,  Pa, 

Fowlkes,  J.  R.,  Roadmaster,  Southern  Ry.,  Columbia.  S.  C. 

Fraser,  Neil,  Gen'l  Br.  For.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

Fraser,  Alex,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

Fraser,  James,  Ch.  Engr.,  N.  S.  W.  Govt.  Rys.,  Sydney,  N.  S.  W. 

Frasier,  W.  C,  Supvr.  B.  and  B.,  S.  P.  L.  A.  &  S.  L.  Ry.,  Los  Angeles. 

Fraylick,  W.  F.,  Roadmaster,  Southern  Ry.,  Charleston,  S.  C. 

Fullem,  T.  J.,  Supt.  Bldgs.,  I.  C.  R.  R.,  Chicago. 

Gagnon,  Ed.,  Supvr.  B  and  B^  M.  8c  St.  L.  R.  R.,  Minneapolis,  Minn. 

Gehr,  B.  F.,  Mast.  Carp.,  P.  C.  C.  &  St.  L.  Ry.,  Richmond,  Ind. 

George,  E.  C,  Supvr.  B.  and  B.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 

George,  W.  J.,  Commissioner,  W.  A.  Govt.  Rys.,  Perth,  W.  Australia. 

Giesing,  August,  Supt.  B.  and  B.,  C.  R.  R.  R.,  Houghton,  Mich. 

Goldmark,  Henry,  Desig.  Engr.,  Isthmian  Canal,  Culebra,  Panama. 

Gooch,  C.  W^  1325  W.  9th  St.,  Des  Moines,  la. 

Goodale,  L,  F^  Supvr.  Engr.,  P.  I.  Commission,  Manila,  P.  I. 

Gooding,  Jr«  W.  J.,  Div.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Gossett,  J.  G.,  Gen.  For.  B.  and  B.,  M.  K.  &  T.  Ry.,  Denison,  Tex. 

Govern,  E.  J.,  Civil  Engineer,  Rochester,  N.  Y. 

Graham,  Wm.,  C.   E.,  3027  Windsor  Ave.,  Baltimore,  Md. 

Gratto,  James,  Asst.  Engr.,  S.  P.  Co.,  Los  Angeles,  Cal. 

Greiner,  J.  E.,  Civil  Engineer,  605  Continental  Bldg.,  Baltimore,  Md. 

Green,  fe,  H.  R,  Pres.,  Texas  Midland  R.  R.,  Terrell.  Tex. 

Green,  C.  F.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

Griffith,  F.  M.,  Supvr.  B.  and  B.,  C.  &  O.  Ry..  Covington,  Ky. 

Grover,  O.  L.,  Asst.  Engr.,  C.  &  O,  Ry.,  Richmond,  Va. 

Guild,  Edward,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Grand  Ledge,  Mich. 

Gumphrey,  M.  E.,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Eldon,  Mo. 

GnteUus,  F.  P.,  Gen'l  Supt.,  C.  P.  R.,  North  Bay,  Ont. 

Hadwen,  T.  L.  D.,  Engr.  Masy.  Const.,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 

Hall,  Thomas,  For.  of  Buildings,  M.  C.  R.  R.,  St.  Thoanas,  Ont. 

Hand,  Geo.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Hanks,  G.  E.,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  East  Saginaw,  Mich. 

Hartley,  James,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Staples,  Minn. 

Harwig,  W.  E.,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  PhilKpsburg,  N.  J. 

Hausgen,  W.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Sedalia,  Mo. 

Hansons,  E.  P.,  Gen.  Roadmaster,  St.  L.  I.  M.  &  S.  Ry.,  Bastrop,  La. 

Helmers,  N.  F.,  Contractor,  919-4th  Ave.  South,  Minneapolis. 

Henson,  H.  M.,  Box  895,  Beaumont,  Tex. 

Higgins,  H.  K.,  Consulting  Engr.,  1105  Exchange  Bldg..  Boston. 

Hofecker,  Peter,  Supvr,  B.  and  B..  L.  V.  R.  R.,  Auburn,  N.  Y. 

Holdridge,  D.  H.,  Supvr.  B.  and  B.,  Y.  &  M.  V.  R.  R.,  Vicksburg,  Miss. 

Holmes,  H.  E.,  For.  of  B.  and  B.,  C.  V.  R.  R.,  New  London,  Conn. 

Hopke,  W.  T.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 

Horn,  U.  A,  Osawatomie,  Kan. 

HcMning,  H.  A.,  Supt.  of  Bldgs.,  M.  C.  R.  R.,  Jackson,  Mich. 

Horth,  A.  J.,.  Mast.  Carp.,  Erie  R.  R.,  Meadville,  Pa. 
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Howe,  J.  H.,  Civil  Erigincer,  Cresco,  Iowa. 

Hubbard,  A.  B.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 

Hudson,  B.  M.,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Amarillo,  Tex. 

Hull,  K.  S.,  Supt.,  G.  C.  &  S.  F.  Ry.,  Temple,  Tex. 

Hume,  R  S..  Chief  Engr.,  W.  A.  Govt.  Rys.,  Fre^mantle,  W.  Australia. 

Hunciker,  John,  For.  Bridge  Erection,  C.  &  N.  W.  Ry.,  Chicago. 

Hurst,  Walter,  Mast.  Carp.,  C.  B.  &  Q.  Ry.,  St.  Joseph,  Mo. 

Ingalls,  F.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 
Ingram,  Floyd,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Erin,  Tenn. 
Irwin,  J.  W.,  Contractor,  Chadron,  Neb. 


Jack,  H.  M.,  Gen'l  For.  B.  and  B.,  I.  &  G.  N.  R.  R.,  Palestine,  Tex. 
James,  Harry.  Gen'l  For.  B.  and  B.,  C.  &  S.  Ry.,  Denver,  CoL 
Jardine,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Jennings,  Geo.  H.,  Supt.  B.  and  B.,  E.  J.  &  E.  Ry.,  Joliet,  111. 
JeweU,  J.  O.,  Supt.  B.  and  B.,  S.  1.  Ry.,  Terre  Haute,  Ind. 

Johnson,  Phelps,  Manager  Dom.  Bridge  Co.'s  System,  Montreal,  Que. 
onah,  F.  G.,  Engr.  Const.,  St.  L.  &  S.  F.  R.  R.,  St.  Louis,  Mo. 
Joslin,  Judson,  Gen'l  Foreman,  L.  V.  R.  R.,  Auburn,  N.  Y. 
Jutton,  Lee,  Gen'l  Insp.  of  Bridges,  C.  &  N.  W.  Ry.,  Chicago. 


Keefe,  D.  A.,  Insp.  of  Shops,  L.  V.  R.  R.,  Athens,  Pa. 

Keith,  H.  C,  Civil  Engineer,  116  Nassau  St.,  New  York  City. 

Kelly,  C.  W.,  Fairbanks,  Morse  &  Co.,  Chicago. 

Killam,  A.  E.,  Gen'l  Insp.  B.  and  B.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Killian,  J.  A.,  Asst.  Engr.,  Southern  Ry.,  Charlotte,  N.  C. 

King,  A.  H.,  Gen'l  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Salt  Lake  City,  Utah. 

King,  C.  F.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Shoshoni,  Wyo. 

King,  F.  E.,  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 

Kinzie,  H.  H..  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R..  Taunton,  Mass. 

Kleefield,  William,  Jr..  628  No.  34th  St.,  Philadelphia,  Pa. 

Klumpp,  G.  J.,  Supvr.  Bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

Knapp,  F.  A.,  Mast.  Carp.,  Erie  R.  R.,  Jersey  City,  N.  J. 


Lacy,  J.  D.,  D.  E.  &  G.  R.  R.,  Enid,  Okla. 

La  Fountain,  N.  H.,  Asst.  Supt.  of  B.  and  B.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Land,  B.  Jr.,  Div.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Land,  G.  W.,  Supvr.  B.  and  B.,  St.  L.  I.  M.  &  S.  Ry.,  Monroe,  La. 

Large,  H.  M.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Fort  Wayne,  Ind. 

Larson,  G.,  Supt.  Car.  Dept.,  C.  St.,  P.  M.  &  O.  Ry.,  Hudson,  Wis. 

Larson,  John,  Gen.  Bldg.  Insp.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 

Layfield,  E.  N.,  Div.  Engr.,  B.  &  O.  C.  T.  R.  R.,  Chicago. 

Leake,  T.   S.,  6433   Monroe   Ave.,   Chicago. 

Leavitt.  F.  J..  For.  B.  and  B.,  B.  &  M.  R.  R.,  Sanbornvillc,  N.  H. 

Lee,  Frank,  Div.  Engr.,  C.  P.  R.,  Winnipeg,  Manitoba. 

Lemond,  J.  S.,  Engr.,  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C. 

Leonard,  H.  R.,  Engr.  B.  and  B.,  P.  R.  R.,  Philadelphia,  Pa. 

Lichty,  C.  A.,  Gen'l  Insp.,  C.  &  N.  W.  Ry.,  Chicago. 

Lloyd,  F.  F.,  Civil   Engineer,   Berkeley,   Cal. 

Loftin,  E.  L.,  Supvr.  B.  and  B.,  Q.  &  C.  Ry.,  Vicksburg.  Miss. 

Loughery,  E..  Gen'l  For.  B.  and  B.,  T.  &  P.  Ry.,  Marshall,  Tex. 

Loughnane,  George,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Loweth,  C.  F.,  Ch.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Luker,  R.  A.,  Supvr.  W.  S.,  G.  C.  &  S.  F.  Ry.,  Silsbee,  Tex. 

Lum,  D.  W.,  Ch.  Engr.,  M.  of  W.,  Southern  Ry..  Washington,  D.  C. 

Lydston,  W.  A.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
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Macy,  E.  C^  Supt.  Const.  Stone  &  Webster  Eng.  Corpn.,  Bellingham, 
Wash. 

Mahan,  Wm^  Mast.  Carp.,  W.  &  L.  E.  R.  R.,  Canton,  Ohio. 

Main.  W.  T.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Mallard,  C.  C,  Supt.  Ariz.   Eastern  R.   R.,  Globe,  Ariz. 

Manthey,  G.  A.,  Asst.  Supt.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.,  Minne- 
apolis,  Minn. 

Mann,  J.  M.,  Gen'l  For.  B.  and  B.,  Ft.  W.  &  D.  C.  Ry.,  Ft.  Worth,  Tex. 

Marcy,  C.  A^  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chicago. 

Markley,  A.  S^  Mast.  Carp..  C.  &  E.  I.  R.  R.,  Danville,  111. 

Markley,  J.  H..  Mast.  B.  and  B.,  T.  P.  &  W.  Ry.,  Peoria,  111. 

Marsh,  John,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Lawrence,  Mass. 

Massenburg,  W.  G.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Matthews,  W.  H^  Mast.  Carp.,  Erie  R.  R.,  Hornell,  N.  Y. 

McCann,  Edwin,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Wellington, 
Kans. 

McCaulley,  S.  W.,  For.  B.  and  B.,  C  M.  &  St.  P.  Ry.,  Bacon,  Wis. 

McCully,  C.  S^  Gen'l  For.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 

McDearmid,  W.  A.,  For.  Bridges,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 

McParlane,  R.  E.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Duluth.  Minn. 

McGonagle,  W.  A.,  Pres.,  D.  M.  &  N.  Ry.,  Duluth,  Minn. 

McGrath,  H.  J.,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Mcllwain,  J.  T^  Mast.  Carp.,  B.  &  O.  R.  R.,  Akron,  Ohio. 

Mclntyre,  James,  Miami,  Fla. 

Mclver,  B.  T.,  Supvr.  B.  and  B.,  D.  &  I.  R.  R.  R.,  Two  Harbors,  Minn. 

McKee,  D.  L.,  For.  B.  and  B.,  P.  &  L.  E.  R.  R.,  McKee's  Rocks,  Pa. 

McKee,  H.  C,  Insp.  of  Iron  Bridges,  C.  of  G.  R.  R.,  Macon,  Ga. 

McKee,  J.  L,,  Mast.   Carp.,  Vandalia  R.   R.,  Spencer,  Ind. 

McKee,  R  J.,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Freeport,  111. 

McKeel,  W.  S.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 

McKenzie,  W,  B,,  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKibben,  Robert,  Mast.  Carp.,  P.  R.  R.,  Altoona,  Pa. 

McLean,  Neil,  Mast.  Carp.,  Erie  R.  R..  Huntington,  Ind. 

McNab,  A.,  Supvr.  B.  and  B..  P.  M.  R.  R.,  Holland.  Mich. 

McVay,  A.  B.,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Evansville,  Ind. 

Merrick,  A.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Meyers,  W.  P.,  For.  B.  and  B.,  C.  &  N.  W.  Ry..  Belle  Plaine,  Iowa. 

Miller,  A.  F.,  Mast.  Carp.,  Penn.  Lines  W.  of  Pitts.,  Chicago. 

Mills,  R.  P.,  Supvr.  Bldgs..  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

Mitchell,  G.  A.,  Mast,  of  B.  and  B..  G.  T.  Ry.,  Toronto,  Ont. 

Moen,  J.  D.,  For.  B.  and  B..  C.  &  N.  W.  Ry.,  Boone.  la. 

Monsarrat,  C.  N.,  Engr.  of  Bridges.  C.  P.  R.,  Montreal,  Que. 

Montzheimer,  A.,  Ch.  Engr.,  E.  J.  &  E.  Ry.,  Joliet,  111. 

Moore,  W.  H.,  Engr.  of  Bridges,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven, 
Conn. 

Morgan.  J.  W.,  Supvr.  B.  and  B.,  Southern  Rv.,  Columbia,  S.  C. 

Morse,  G.  F.,  Asst.  Engr.,  C.  R.  R.  of  N.  J.,  New  York  City. 

Mountain,  G.  A.,  Ch.  Engr.,  Ry.  Com.  of  Canada.  Ottawa,  Ont. 

Mountfort,  Albert,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Nashua,  N.  H. 

Munson,  S.  P^  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Mattoon,  III. 

Miisser,  D.  G.,  Mast.  Carp..  Penn.  Lines  W.  of  Pitts.,  Wellsville,  Ohio. 

MuBtain,  B.  J.,  Supt.  W.  S.,  E.  P.  &  S.  W.  Ry.,  Eichel,  N.  M. 

Neff,  J.  L.,  Gen'l  For.  B.  and  B.,  U.  P.  R.  R..  Omaha,  Neb. 
Netoon,  J.  C^  Engr.  M.  of  Way,  S.  A.  L.  Ry.,  Portsmouth,  Va. 
Nelson,  O.  T.,  Roadmaster,  A.  &  W.  P.  R.  R.,  Montgomery,  Ala. 
Nelson.  P.  N.,  Gen'l  For.  of  Carp.,  S.  P.  Co.,  San  Francisco,  Cal. 
Noon,  W.  M.,  Supt.  B.  and  B..  D.  S.  S.  &  A.  Ry..  Marquette,  Mich. 
NneUe,  J.  H^  Asst.  Engr.,  N.  Y.  O.  &  W.  R.  R.,  Norwich,  N.  Y. 

CNeil,  P.  J.,  Mast.  Caro.,  L.  S.  &  M.  S.  Ry.,  Adrian.  Mich. 
Osbom,  F.  C,  Civil  Engineer,  Osborn  Bldg.,  Cleveland,  Ohio. 
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Page,  A.  A.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Wilmington,  Mass. 
Parker,  J.  P.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  San  Bernardino, 

Cal. 
Parks,  J.,  Suovr.  B.  and  B.,  U.  P.  R.  R.,  Denver,  Col. 
Patterson,  S.  P.,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Concord,  N.  H. 
Pauba,  A.  W.,  For.  B.  and  B.,  C.  &  S.  Ry.,  Denver,  Colo. 
Peabody,  Kemper,  Gen'l  For.  Buildings,  N.  Y.  C.  &  H.  R.  R.  R.,  New 

York  City. 
Penwell,  J.  N.,  Supvr.  B.  and  B.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 
Perkins,  H.  D.,  5725  Franklin  Ave.,  Cleveland,  Ohio. 
Perry,  W.  W.,  Mast.  Carp.,  P.  &  R.  Ry.,  Williamsport,  Pa. 
Pettis,  W.  A,.  Gen'l   Supvr.  of   Buildings,   N.   Y.  C.   &   H.  R,  R.  it., 

Rochester,  N.  Y. 
PhiUips,  Henry  W.,  N.  Y.  N.  H.  &  H.  R.  R.,  So.  Braintrcc,  Mass. 
Phillips,  B.  P..  Asst.  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R..  Wil- 

liamantic.  Conn. 
Pickens,  J.  E.,  Engr.  &  Contr.,  Kankakee,  111. 
Pickering,  B.  P.,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
Pollard,  H.   Asst.  Gen'l  Br.  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 
Pollock,  H.  H.,  Mast.  Carp,  of  Bldgs.,  P.  C  C.  &  St.  L.  Ry.,  Carnegie,  Pa. 
Porter,  L.  H.,  Box  35,  Andover,  Conn. 

Powell,  C.  E.,  Supt.  B.  and  B.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 
Powell,  W.  T.,  Supt.  B.  and  B.,  C.  &  S.  Ry.,  Denver,  Col. 
Powers,  G.  P.,  Contractor,  Joliet,  111. 
Proctor,  V.  C,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Winslow,  Ariz. 

Quinn,  William,  Mast.  Carp.,  St.  L.  S.  W.  Ry.,  of  T.,  Tyler,  Tex. 

Rand,  F.  C,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Boston. 

Rear,  G.  W.,  Gen'l  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 

Redfield,  J.  A.  S.,  Res.  Engr.,  C.  &  N.  W.  Ry.,  Hawarden,  la. 

Reed,  William,  Timber  Insp.,  I.  C.  R.  R.,  Grenada,  Miss. 

Reid«  R.  H.,  Supvr.  Bridges,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Rettinghouse,  H.,  Div.  Engr.,  C.  &  N.  W.  Ry..  Boone,  la. 

Rhoads,  John,  Fire  Insp.,  C.  &  N.  W.  Ry.,  Chicago. 

Rice,  A.  P.,  Roadmaster,  C.  N.  &  L.  R.  R:,  Columbia,  S.  C. 

Richey,  C.  W.,  Mast.  Carp.,  P.  R.  R.,  Pittsburg,  Pa. 

Ridgway,  Arthur,  Asst.  Ch.  Engr.,  D.  &  R.  G.  R.  R.,  Denver,  Colo. 

Riley,  L.  A..  Engr..  L.  &  H.  R.  Ry.,  Warwick,  N.  Y. 

Riney,  M.,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

Rintoul,  D.  T.,  Gen'l  For.  B.  and  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

Robertson,  A.  A.,  Supvr.  B.  and  B.,  N.  W.  Pac.  Ry.,  San  Rafael,  Cal. 

Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Robinson,  John,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 

Rodman,  G.  A..  For.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven, 

Conn. 
Rogers,  W.  A.,  Civil  Engineer.  355  Dearborn  St.,  Chicago. 
Rogers,  W.  B..  Supvr.  B.  and  B.,  C  St.  P.  M.  &  O.  Ry..  Emerson,  Neb. 
Rohbock.  W.  L..  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Cleveland,  Ohio. 
Ross,  William,  Chief  Carp.,  C.  M.  &  St.  P.  Ry.,  Millbank,  S.  D. 
Rounseville,  D.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Antigo,  Wis. 

Salisbury,  J.  W.,   Gen.   For.   Docks  &  Wharves,  A.   C   L.  R.  R..  Port 

Tamoa    Fla 
Sampson,  G.  T.i  Div.  Engr.,  N.  Y.  N.  H.  &  H.  R.  R.,  Boston. 
Sattley,  R,  C,  Valuation  Engr.,  C.  R.  I.  &  P.  Ry..  Chicago. 
Schaflfer,  John,  Supvr.  B.  and  B,  N.  Y.  C  &  H.  R,  R.  R.,  Rochester, 

N.  Y. 
Schalli  F.  F.,  Bridge  Engr.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
Schenck,  W.  S..  Mast.  Carp.,  B.  &  O.  R.  R.,  Connellsville,  Pa. 
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Scheets,  F.  B.,  Contracting  Engr.,  K.  C.  Bridge  Co.,  Kansas  City,  Mo. 
Scbindler,  A.  D.,  Gen'l  Mgr.,  N.  E.  Ry.,  San  Francisco,  Cal. 
Schaessler,  W.  B.,  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven, 

Conn. 
Scribncr,  C.  J.,  Bldg.  Inspr.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 
Sefton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Selig,  A.  €•,  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Shane,  A.,  Gen'l  Mgr.,  I.  C.  &  S.  Trac.  Co.,  Columbus,  Ind. 
Sharpe,  D.  W.,  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven, 

Conn. 
Sharpe,  T.  E.,  Supvr.  B.  and  B.,  Sou.  Ry.,  Greenville,  S.  C. 
Shedd,  A.  R,  Asst.  Gtn'l  Br.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 
Sheldon,  J.  B.,  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence, 

R,    I. 
Shdey,  Wm.,  Asst.  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Evansville,  Ind. 
Sherwin,  F.  A.,  Roadmaster,  B.  &  M.  R.  R.,  Springfield,  Mass. 
Shope,  D.  A.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Fresno,  Cal. 
Shropshire,  W.,  Supvr.  of  B.  and  B.,  Y.  &  M.  V.  R.  R.,  Greenville,  Miss. 
Sibley,  C.  A^  82  Church  St.,  New  Haven,  Conn. 
Siefer,  F.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 
Smith,  Glen  B.,  For,  Water  Stations,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 
Smith,   G.  W,,  American   Bridge   Co.,   Chicago. 
Smith,  L.  D^  Supvr.  Bridges,  S.  P.  Co.,  San  Francisco,  Cal. 
Snow,  J.  P.,  Ch.  Engr.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Soisson,  J.  L.,  Gen'l  For.  B.  and  B.,  L.  S.  &  M.  S.  Ry.,  Norwalk,  Ohio. 
Soles,  G.  H.,  Supvr.  B.  and  B.,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 
Spaulding,  E.  C,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  St.  Johnsbury,  Vt. 
Spencer,  C.  F^  Supt.  Const.,  L.  I.  R.  R.,  Jaimaica,  N.  Y. 
Spencer,  C.  H.,  Engr.,  W.  T.  Co.,  Washington,  D.  C. 
Spencer,  William,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chadron,  Neb. 
Stannard,  James,  1602  Broadway,  Kansas  City,  Mo. 
Staten,  J.  M.,  Gen'l  Bridge  Insp.,  C.  &  O.  Ry.,  Richmond,  Va. 
St^ens,  W.  F^  Engr.  of  Structures,  B.  &  A.  R.  R.,  Boston. 
St^^m,  I.  F^  Bridge  Eng^r.,  C.  &  N.  W.  Ry.,  Chicago. 
Storck,  E.  G.,  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia,  Pa. 
Stroma,  W.  F^  Asst.  Engr.,  B.  &  O.  R.  R.,  400  Forest  Road,  Baltimore. 
Stuart,  T.  J.,  Supvr.  B.  and  B.,  W.  Pac.  Ry.,  Elko,  Nev. 
Sullivan,  William,  Kansas  City,  Mo. 

Swain,  G.  F.,  Prof.  C.  E.,  Harvard  University,  Cambridge,  Mass. 
Swartz,  A,,  EHv.  Engr.,  Erie  R.  R.,  Huntington,  Ind. 
Sweatt,  B.  J.,  Civil  Engineer  and  Contractor,  Boone,  la. 
Sweeney,  Wm^  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Green  Bay,  Wis. 
Swenson,  P.,  Supvr.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.,  Minneapolis. 

Talbott,  J.  L.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Pueblo,  Col. 
Tanner,  F.  W^  Insp.  M.  of  W.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 
Tanner,  S.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Taylor,  D.  B,,  Mast.  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind. 
Taylor,  Herbert,  Supvr.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Alamosa,  Colo. 
Taylor,  F.  A.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland,  Md. 
Taylor,  J.  C^  Supvr.  B.  and  B.,  N.  P.  Ry.,  Glendive,  Mont. 
Thanheiser,  C.  A.,  Res.  Engr.,  T.  &  N.  O.  R.  R.,  Houston,  Tex. 
Thomas,  C.  E..  Gen'l  For.  W.  W.,  I.  C.  R.  R.,  Chicago. 
Thompson,  C.  S.,  Supt.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Denver. 
Thompson,  C,  Asst.  Supvr.  B.  and  B.,  E.  J.  &  E.  Ry.,  Gary,  Ind. 
Thompson,  H.  C,  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Weehawken,  N.  J. 
Thompson,  F.  L.,  Engr.  B.  &  B.,  I.  C.  R.  R.,  Chicago. 
Thome,  J.  O.,  Mast.  Carp.,  C.  B.  &  Q.  Ry.,  Beardstown,  111. 
Toohey,  J.  E.,  Gen'l  For.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 
Trapnell,  William,  Ch.  Engr.,  Hampshire  Southern  R.  R.,  Romney,  W.  Va. 
Travis,  O.  J.,  Beverly  Dell  Ranch,  Bow,  Wash. 
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Trippc,  H.  M.,  Res.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 
Troup,  G.  A.,  Engr.,  Govt.  Rys.,  Wellington,  N.  Z. 

Upp,  J.  D.,  Contractor,  Fairbury,  Neb. 

Vance  W.  H.,  Engr.  M.  of  W.,  La.  &  Ark.  Ry.,  Stamps,  Ark. 
Vandcgrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 
Vaughan,  James,  Supvr.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Salida,  Colo. 
Vest,  W.  E.,  Asst.  Engr.,  Sou.  Ry.,  Charlotte,  N.  C. 

Wackerle,  L.  J.,  Insp.,  M.  of  W.,  M.  P.  Ry.,  Kansas  City,  Mo. 

Waits,  A.  L.,  For.  B.  and  B.,  St.  L.  I.  M.  &  S.  Ry.,  Argenta,  Ark. 

Walden,  H.  A.,  Chief  Clerk.  C.  &  N.  W.  Ry.,  Boone,  la. 

Walden,  W.  D.,  Supt.  Miss.  R.  Bridge,  C.  &  N.  W.  Ry.,  Clinton,  Iowa. 

Walker,  I.  O.,  Asst.  Engr.,  N.  C.  &  St.  L.  Ry.,  Paducah,  Ky. 

Ware,  B.  C,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Dalhart,  Tex. 

Warnc.  C.  C,  Asst.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

Watson,  P.  N.,  Supvr.  B.  and  B.,  Maine  Central  R.  R.,  Brunswick,  Mc. 

Wehlen,  Charles,  Br.  Inspr.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 

Weise,  F.  E.,  Chief  Clerk,  Eng.  Dept.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Welker,  G.  W.,  Supvr.  B.  and  B.,  Southern  Ry.,  Alexandria,  Va. 

Wells,  J.  M.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Chillicothe,  IlL 

Wenner,  E.  R.,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Ashley,  Pa. 

Wheaton,  L.  H.,  Div.  Engr.,  G.  T.  P.  Ry.,  Moncton,  N.  B. 

White,  I.  P.,  Div.   Engr.,  C.  H.  &  D.  Ry.,  Dayton,  Ohio. 

White,  J.  B.,  For.  W.  S.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Wicks,  Warren.  Gen'l  For.  L.  L  R.  R..  Amityville,  N.  Y. 

Wiley,  J.  G.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Dunsmuir,  Cal. 

Williams,  J.  C,  Supvr.  B.  and  B.,  A.  &  W.  P.  Ry.,  Opelika,  Ala. 

Wilkinson,  J.  M.,  For.  B.  and  B.,  C.  N.  R.  R.,  Van  Wert,  Ohio. 

Wilkinson,  W.  H.,  Bridge  Insp.,  Erie  R.  R.,  Elmira,  N.  Y. 

WilUams,  Arthur,  Engr.,  W.  &  M.  Ry.,  Wellington,  N.  Z. 

Williams,  M.  R.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Las  Vegas, 

N.  M. 
Wilson,  M.  M.    Div.  Br.  Inspr.,  Sou.  Pac.  Co.,  Los  Angeles. 
Wilson,  W.  W.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Galveston,  Tex. 
Wilson,  E.  E.,  Supvr.  of  Bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York 

City,  (81  E.  125th  St.). 
Wilson,  Jas.  A.,  Br.  For.,  S.  A.  L.  Ry.,  Woodbine,  Ga. 
Winter,  J.  L.,  Mast.  Carp.,  S.  A.  L.  Ry.,  Waldo,  Fla. 
Wise,  E.  F.,  207  Clay  St.,  Waterloo,  Iowa. 
Witt,  C.  C,  Engr.,  Ry.  Appraisals,  Pierre,  S.  D. 
Wolf.  A.  A.,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 
Wood,  W.  B.,  Supvr.  B.  and  B.,  Mo.  Pac.  Ry.,  Atchison,  Kan. 
Wood,  J.  W.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Needles,  Cal. 
Wood,  W.  E.,  Dist.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago, 
Wright,  C.  W.,  Mast.  Carp.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 
Wright,  G.  A.,  III.  Traction  System,  Decatur,  111. 

Yappen,  Adolph,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Yereance,  W.  B.,  Civil  Engineer,  418  Center  St.,  So.  Orange,  N.  J. 
Young,  R.  C,  Chief  Engr.,  L.  S.  &  I.  Ry.,  Marquette,  Mich. 

Zinck,  K.  J.  C,  Asst.  Engr.,  G.  T.  P.  Ry.,  Winnipeg,  Manitoba. 
Zinsmeister,  E.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Zanesville,  O. 
Zook,  D.  C.  Mast.  Carp.,  Pa.  Lines  W.  of  Pitts.,  Ft.  Wayne,  Ind. 
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LIFE    MEMBERS. 

Amos,  Alexander,  Soo  Line,  Minneapolis,  Minn. 
Cummin,  Jos.  H.,  Bay  Shore,  N.  Y. 
Foreman,  John,  P.  &  R.  Ry.,  Pottstown,  Pa. 
Gooch,  C.  W.,  1325  W.  9th  St.,  Des  Moines,  la. 
Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Tex. 
Mclnlyre,  James,  Miami,  Fla. 
Phillips,  H.  W.,  So.  Braintree,  Mass. 
Porter,  L.  H.,  Box  35,  Andover,  Conn. 
Travis,  O.  J.,  Bow,  Wash. 

Vandegrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 
Walden,  W.  D..  C.  &  N.  W.  Ry.,  Clinton,  la. 
Wise,  E.  F.,  207  Clay  St.,  Waterloo,  la. 


DECEASED  MEMBERS. 


Berg,  Walter  G. 
Brady,  Tames. 
Carr,  Charles. 
Causey,  T.  A. 
DeMars,  James. 
Dunlap,  H. 
Fletcher,  H.  W. 
Fuller,  C.  E. 
GUbcrt,  J.  D. 
Gilchrist,  E.  M. 
Graham,  T.  B. 
Hall,  H.  M. 
Heflin,  R.  L. 
Hinman,  G.  W. 
Humphrejrs,  Thos. 
Isadell,  L.  S. 
Johnson,  J.  E. 
Keen,  Wm.  H. 
Lantry,  J.  F. 
Large,  C.  M. 
Lovett,  J.  W. 
Markley,  Abel  S. 
McCormack,  J.  W. 


McGehee,  G.  W. 
Mellor,  W.  J. 
Millner,  S.  S. 
Mitchell,  J.  B. 
Mitchell,  W.  B. 
Morgan,  T.  H. 
Morrill,   H.  P. 
Peck,  R.  M. 
Reid,  G.  M. 
Renton,  Wm. 
Resmolds,  E.  F. 
Robertson,  Daniel 
Schwartz,  J.  C. 
Spa£Ford,  L.  K. 
Spangler,  J.  A. 
Taylor,  J.  W. 
Thdmpson,  N.  W. 
Tozzer,  Wm.  S. 
Trautman,  J.  J. 
Van  Der  Hoek,  J. 
Wallace,  J.  E. 
Welch,  E.  T. 
Worden,  C.-G. 


MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS 

REPRESENTED. 


Name  of  Road  and  Membership.  Members.    Mileage. 

Arizona  Eastern  R.  R 1  217 

C.  C.  Mallard,  Globe,  Ariz. 

Atchison,  Topeka  &  Santa  Fe  Ry,   4  5^74 

E.  McCann,  Wellington,  Kan. 
John  L.  Talbott,  Pueblo,  Col. 
J.  M.  Wells,  Chillicothe,  111. 
M.  R.  Williams,  Las  Vegas,  N.  M. 

Atchison,  Topeka  &  Santa  F€  Ry.  (Coasj  Lines)  6  1,974 

R.  T.  Arey,  Los  Angeles,  Cal. 

E.  E.  Ball,  Winslow,  Ariz. 

J.  F.  Parker,  San  Bernardino,  Cal. 
V.  C.  Proctor,  Winslow,  Ariz. 

D.  A.  Shope,  Fresno,  Cal. 
J.  W.  Wood,  Needles,  Cal. 

Atlanta  &  West  Point  R.  R.  and  W.  Ry.  of  Ala 2  225 

O.  T.  Nelson,  Montgomery,  Ala. 
J.  C.  Williams,  Opelika,  Ala. 

Atlantic  Coast  Line  R.  R .' 1  4,361 

J.  W.  Salisbury,  Port  Tampa,  Fla. 

Baltimore  &  Ohio  R.  R.  and  B.  &  O.  S.  W.  R.  R 11  4.449 

G.  W.  Andrews,  Baltimore,  Md. 

W.  M.  Qark,  Pittsburg,  Pa. 

W.  T.  Hopke,  Grafton,  W.  Va. 

J.  T.  Mcllwain,  Akron,  O. 

W.  S.  Schenck,  Connellsville,  Pa. 

W.  F.  Strouse,  Baltimore,  Md. 

S.   C.  Tanner,  Baltimore,  Md. 

D.  B.  Taylor,  Garrett,  Ind. 

F.  A.  Taylor,  Cumberland,  Md. 
Wm.   Trapnell,   Baltimore,   Md. 

E.  C.  Zinsmeister,  Zanesville,  O. 

Baltimore  &  Ohio,  Chicago  Terminal  R.  R 1  289 

E.  N.  Layfield,  Chicago,  111. 

Bangor  &  Aroostook  R.  R 2  603 

W.   E.  Alexander,   Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 

Bessemer  &  Lake  Erie  R.  R 1  210 

H.  D.  Cleaveland,  Greenville,  Pa. 
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Name  of  Road  and  Membership.  Members.     Mileage. 

Boston  &  Albany  R.  R.   1  392 

W.  F.  Steftens,  Boston,  Mass. 

Boston  &  Maine  R.  R. 16  2,288 

Cyrus  P.  Austin,  Lawrence,  Mass. 
C.  C.  Battey,  Concord,  N.  H. 
J.  P.  Canty,  Fitchburg,  Mass. 
John  Ewart,  Boston,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt,  Sanbornville,  N.  H. 
William  A.  Lydston,  Salem,  Mass. 
John  Marsh,  Lawrence,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Wilmington,  Mass. 
S.  F.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Salem,  Mass. 
Fred  C.  Rand,  Boston,  Mass. 

F.  A.  Sherwin,  Springfield,  Mass. 
J.  P.  Snow,  Boston,  Mass. 

E.  C.  Spaulding,  St.  Johnsbury,  Vt. 

Canadian   Pacific  Ry.    4  9,878 

F.  P.  Gutelius,  North  Bay,  Ont. 

C.  N.  Monsarrat,  Montreal,  P.  Q. 
P.  B.  Motley,  Montreal  P.  Q. 
Frank  Lee,  Winnipeg,  Man. 

Carolina  &  Northwestern  Ry 1  133 

J.  W.  Fletcher,  Jr.,  Chester,  S.  C. 

Central  of  Georgia  Ry. 2  1,916 

A.  M.  Dodd,  Colunibus,  Ga. 
H.  C.  McKee,  Macon,  Ga. 

Central  R.   R.  of  New  Jersey   1  646 

George  F.  Morse,  New  York  City. 

Central    Vermont   Ry.    4  536 

J.  E.  Cole,  St.  Albans,  Vt. 

C.  Donaldson,  Waterbury,  Vt. 

C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

Chattanooga  Southern  R.  R 1  98 

C.  H.  Fisk,  Chattanooga,  Tenn. 

Chesapeake  &  Ohio  Ry 5  2,027 

F.  M.  Griffith,  Covington,  Ky. 

Oscar  L.  Grover,  Richmond,  Va. 

C  E.  Powell,  Hinton,  W.  Va. 

J.  M.  Staten,  Richmond,  Va. 

C.  W.  Vandegrift,  Ronceverte,  W.  Va. 

Chicago  &  Alton  R.  R 1  998 

H.  H.  Eggleston,  Bloomington,  111. 

Chicago  &  Eastern  Illinois  R.  R 1  957 

A.  S.  Markley,  Danville,  111. 

Chicago  &  North  Western  Ry 34  y.926 

L.  J.  Anderson,  Escanaba,  Mich. 
H.    Bender,   Eagle   Grove,  la. 
F.  L.  Burrell,  Fremont,  Neb. 
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Chicago  &  North  Western  Ry.    Continued. 
A.  J.  Colwell,  Norfolk,  Neb. 
Henry  Crane  (retired),  Janesville,  Wis. 
H.  H.  Decker,  Winona,  Minn. 
T.  H.  Durfee,  Huron,  S.  D. 
W.  H.  Finley,  Chicago,  111. 
M.  J.   Flynn,   Chicago,   111. 
G.  W.   Hand,  Chicago,  111. 
John  Hunciker,   Chicago,   111. 
Lee  Jutton,  Chicago,  111. 
C.  F.  King,  Shoshoni,  Wyo. 
C.  A.  Lichty,  Chicago,  111. 
George  Loughnane,  Escanaba,  Mich. 
W.  T.  Main,  Chicago,  111. 

C.  A.  Marcy,  Chicago,  111. 
A.  W.  Merrick,  Boone,  la. 

W.  F.  Meyers,  Belle  Plaine,  la. 

J.  D.  Moen,  Boone,  la. 

J.  A.  S.  Redfield,  Hawarden,  Iowa. 

H.  Rettinghouse,  Boone,  la. 

John  Rhoads,  Chicago, 

M.  Riney,  Baraboo,  Wis. 

J.   S.  Robinson,   Chicago,   III. 

D.  Rounseville.  Antigo,  Wis. 
A.  R.  Shedd,  Chicago,  111. 
Wm.  Spencer,  Chadron,  Nebr. 
I.    F.   Stern,    Chicago,   111. 

W.  M.  Sweeney,  Green  Bay,  Wis. 

H.   M.   Trippe,  Chicago,   111. 

H.   A.   Walden,    Boone,  la. 

W.  D.  Walden,  (retired),  Clinton,  la. 

J.    B.   White,   Boone,   la. 

Chicago   Burlington   &  Quincy  R.   R 3  8,950 

Geo.   Fenney,   McCook,   Neb. 
W.  Hurst,  St.  Joseph,  Mo. 
J.  O.  Thorne,  Beardstown,  111. 

Chicago   Great   Western    R.   R 1  1,471 

W.  B.  Causey,  Chicago,  111. 

Chicago,  Indianapolis  &  Louisville  Ry 1  578 

J.  M.  Caldwell,  Lafayette,  Ind. 

Chicago,  Milwaukee  &  St.   Paul  Ry 13  8,856 

(and  C.  M.  &  P.  S.  Ry.) 

E.  J.  Auge,  Wells,  Minn. 

A.   G.   Bennett,  Minneapolis,  Minn. 
H.  R.  Drum,  Chamberlain,  S.  D. 
T.  L.  D.  Hadwen,  Chicago,  111. 

F.  E.   King,    Milwaukee,  Wis. 
N.  H.  LaFountain,  Chicago,  111. 
C.  F.  Loweth,  Chicago,  111. 

S.  W.  McCaulley,  Bacon,  Wis. 
William   Ross,   Milbank,   S.   D. 
Fred  E.  Weise,  Chicago,  111. 
William  E.  Wood,  Chicago,  111. 
A.  A.  Wolf,  Milwaukee,  Wis. 
A.  Yappen,  Chicago,  111. 
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Chicago,  Rock  Island  &  Pacific  Ry 5  7,396 

McClellan  Bishop,  El  Reno.  Okla. 
C.   H.   Eggers,  Little  Rock,  Ark. 
E.  R.  Floren,  Fairbury,  Neb. 
M.  E.  Gumphrey,  Eldon,  Mo. 

B.  M.  Hudson,  Amarillo,  Tex. 

Giicago,  St.  Paul,  Minneapolis  &  Omaha  Ry 2  1,739 

G.  Larson,  Hudson,  Wis. 

W.  B.  Rogers,  Emerson,  Neb. 

Chicago,  Terre  Haute  &  Southeastern  Ry 1  351 

J.  Dupree,  Crete,  111. 

Jf.  O.  Jewell,  Terre  Haute,  Ind. 

Cincinnati,  Hamilton  &  Dayton  Ry 2  1,038 

J.  W.  Anderson,  Chillicothe,  O. 
I.  F.  White,  Dayton,  O. 

Cincinnati  Northern  R.  R I  236 

J.  M.  Wilkinson,  Van  Wert,  O. 

Colorado  &  Southern  Ry 5  1,250 

R.  W.  Beeson,  Trinidad,  Colo. 

C.  W.  Fellows,  Denver,  Colo. 
Harry  James,  Denver,  Colo. 
A.  W.  Pauba,  Denver,  Colo. 
W.  T.  Powell,  Denver,  Colo. 

Columbia,  Newberry  &  Laurens  R.  R I  75 

A.  P.  Rice,  Columbia,  S.  C. 

Copper   Range  R.   R 1  128 

A.  Giesing,  Houghton,  Mich. 

Denver  &  Rio  Grande  R.  R ! 4  2,598 

A.  Ridgway,  Denver,  Colo. 
H.  Taylor,  Alamosa,  Colo. 

C.  5.  Thompson,  Denver,  Colo. 
Jas.  Vaughan,  Salida,  Colo. 

Denver,  Enid  &  Gulf  R.  R 1  120 

J.  D.  Lacy,  Enid,  Okla. 

Duluth  &  Iron  Range  R.  "R 2  168 

W.  A.  Clark,  Duluth,  Minn. 

B.  T.  Mclver,  Two  Harbors,  Minn. 

Duluth,  Missabe  &  Northern  Ry 1  275 

W.  A.  McGonagle,  Duluth,  Minn. 

Duluth,    South   Shore   &  Atlantic   Ry 1  586 

W.  M.  Noon,  Marquette,  Mich. 

Elgin,    Joliet    &    Eastern    Ry 3  770 

G.  H.  Jennings,  Joliet,  111. 
A.  Montzheimer,  Joliet,  111. 

C.  Thompson,  Gary,  Ind. 

El   Paso   &  Southwestern  System    1  903 

Bailey  J.  Mustain,  Eichel,  N.  M. 
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Erie  R.  R.  (and  Chicago  &  Erie)    8  2,499 

O.  F.  Barnes,  Susquehanna,  Pa. 
W.   O.   Eggleston,  Huntington,   Ind. 
A.  J.   Horth,  Meadville,  Pa. 
F.  A.  Knapp,  Jersey  City,  N.  J. 
W.  H.  Matthews,  Hornell,  N.  Y. 
Neil  McLean,  Huntington,  Ind. 

A.  Swartz,  Huntington,  Ind. 

W.  H.  Wilkinson,  Elmira,  N.  Y. 

Florida  East  Coast  Ry 1  708 

E.  K.  Barrett,  St.  Augustine,  Fla. 

Fort   Smiith   &   Western    R.    R 1  217 

B.  F.  Beckman,  Ft.  Smith,  Ark. 

Fort  Worth  &  Denver  City  Ry 1  454 

J.  M.  Mann,  Ft.  Worth,  Tex. 

Galveston,  Harrisburg  &  San  Antonio  Ry.  and  Texas  &  New 
Orleans  R.  R. 1  1^797 

C.  A.  Thanheiser,  Houston,  Tex. 

Grand   Rapids   &   Indiana   Ry 2  592 

W.  S.  McKeel,  Grand  Rapids,  Mich. 
H.  M.  Large,  Ft.  Wayne,  Ind. 

Grand  Trunk  Ry.  System  2  4,745 

A.  Findley,  Montreal,  Que. 
George  A.  Mitchell,  Toronto,  Ont. 

Grand   Trunk   Pacific   Ry 1  2,440 

K.  J.  C.  Zinck,  Winnipeg,  Man. 

Gulf,  Colorado  and  Santa  Fe  Ry 5  1,518 

E.  C.  George,  Beaumont,  Tex. 
K.  S.  Hull,  Temple,  Tex. 

R.  A.  Luker,  Silsbee,  Tex. 

W.  G.  Massenburg,  Beaumont,  Tex. 

W.  W.  Wilson,  Galveston,  Tex. 

Illinois  Central  R.  R 9  4,550 

P.  Aag^aard,  Chicago,  111. 

F.  O.  Draper,  Chicago,  111. 
T.  J.  Fullem,  Chicago,  111. 
R.   J.   McKee,   Freeport,   111. 
Samuel  P.  Munson,  Mattoon,  111. 
William  Reed,  Grenada,  Miss. 

C.  E.  Thomas,  Chicago,  111. 

F.  L.  Thompson,  Chicago,  111. 

E.  F.  Wise  (retired),  Waterloo,  la. 

Illinois  Traction  System   1  420 

G.  A.  Wright,  Decatur,  111. 

Intercolonial   Ry 8  1,447 

T.  C.  Burpee,  Moncton,  N.  B. 
John  Forbes,  Halifax,  N.  S. 
Hugh  Jardine,  Moncton,  N.  B. 
A.  E.  Killam,  Moncton,  N.  B. 
H.  J.  McGrath,  Moncton,  N.  B. 
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Intercolonial  Ry.  Continued. 

W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 
A.  C.  Sclig,  Moncton,  N.  B. 

International  &  Great  Northern  Ry 1  1,106 

H.  M.  Jack,  Palestine,  Tex. 

Kansas  City,  Clinton  &  Springfield  Ry 1  155 

J.  B.  Brown,  Clinton,  Mo. 

Lake    Erie    &   Western    Ry 1  882 

J.  N.  Penwell,  Tipton,  Ind. 

Lake  Shore  &  Michigan  Southern  Ry 4  1,529 

Willard  Beahan,  Cleveland,  O. 
Philip  O'Neill,  Adrian,  Mich. 
R.  H.  Reid,  Cleveland,  O. 
J.  L.  Soisson,  Norwalk,  O. 

Lake   Superior  &  Ishpeming  Ry.,  Munising  Ry.,  and  Mar- 
quette &  S.  E.  Ry.  2  160 

August  Anderson,  Marquette,  Mich 
Roscoe  C.  Young,  Marquette,  Mich. 

Lehigh    &   Hudson    River    Railway    2  96 

J.  E.  Barrett,  Warwick,  N.  Y. 
Lewis  A.  Riley,  Warwick,  N.  Y. 

Lehigh  Valley  R.   R 7  1.446 

E.  B.  Ashby,  New  York  City. 

W.  E.  Harwig,  PhilHpsburg,  N.  J. 
Peter    Hofecker,   Auburn,    N.   Y. 
Judson  Joslin,  Auburn,  N.  Y. 
David  A.  Keefe,  Athens,  Pa. 

F.  E.  Schall,  South  Bethlehem,  Pa. 
E.  R.  Wenner,  Ashley,  Pa. 

Liberty-White  R.  R 1  45 

J.  T.  Burke,  McComb,  Miss. 

Long  Island  R.  R 4  392 

C.  F.  Spencer,  Jamaica,  N.  Y. 
Chas.  Wehlen,  Jamaica,  N.  Y. 
W.  Wicks,  Amityville,  N.  Y. 
C.  W.  Wright,  Jamaica,  N.  Y. 

Louisiana   &  Arkansas   Ry 1  255 

W.  H.  Vance,  Stamps,  Ark. 

Louisville  &  Nashville   R.   R 6  4,450 

J.  M.  Bibb.  Birmingham,  Ala. 

A.  J.  Catchot,  Ocean  Springs,  Miss. 

R.  O.  Elliott,  Columbia,  Tenn. 

Floyd  Ingram,  Erin,  Tenn. 

A.    B.    McVay,    Evansville,    Ind. 

Wm.  Sheley,  Evansville,  Ind. 

Maine    Central    R.    R 1  931 

P.   N.  Watson,  Brunswick,  Me. 
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Michigan   Central   R.   R 4  1,746 

S.  D.   Bailey,  Detroit,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.   Horming,  Jackson,  Mich. 
J.  T.  Webster,  St.  Thomas,  Ont. 

Minneapolis    &   St.    Louis    R.    R 1  1,027 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.   Marie  Ry 3  3,540 

A.  Amos,  Minneapolis.  Minn. 
P.  Swenson,  Minneapolis,  Minn. 
G.  A.  Manthey,  Minneapolis,  Minn. 

Miss.  River  &  Bonne  Terre  Ry , 1  46 

C.  H.  Fake,  Bonne  Terre,  Mo. 

• 

Missouri,  Kansas  &  Texas  Ry 2  3,073 

F.  W.   Bailey,  Denison,  Tex. 

J.   G.   Gossett,  Denison,  Tex.  ^ 

Missouri    Pacific    Ry.    System    (including    St.    Loui 

Mountain   &  Southern   Ry.)    i  x  7,170 

Robert  J.   Bruce,  St.  Louis,  Mo. 
J.   A.   Costolo,  St.   Louis,  Mo. 
W.  Hausgen,  Sedalia,  Mo. 

E.  P.  Hawkins,  Bastrop,  La. 
John   Larson.  St.   Louis.  Mo. 

G.  W.  Land,  Eudora,  Ark. 

C.  J.  Scribner,  St.  Louis,  Mo. 

F.  W.  Tanner,  St.  Louis,  Mo. 

L.  J.  Wackerle,  Kansas  City,  Mo. 

A.  L.  Waits,  Argenta,  Ark. 
W.  B.  Wood,  Atchison,  Kan. 

Nashville,  Chattanooga  &  St.  Louis  Ry 1  1»230 

I.  O.  Walker,  Paducah,  Ky. 

National    Rys.   of   Mexico    1  5.262 

Hans  Bentele,  Mexico  City,  Mex. 

New  South  Wales  Government  Rys 1  3,472 

James   Fraser,  Sydney,  N.  S.   W. 

New  York  Central  &  Hudson  River  R.  R 9  2.829 

G.  J.  Klumpp,  Rochester,  N.  Y. 
R.  P.   Mills,  New  York  City. 
Kemper  Peabody,  N.  Y.  City. 
W.  A.  Pettis,  Rochester,  N.  Y. 
Edward    Rykenboer,    Rochester.   N.    Y. 
John  Schaffer,  Rochester.  N.  Y. 

H.  C.  Thompson,  Weehawken,  N.  J. 
C.  C.  Warne,  New  York  City. 
E.   E.  Wilson,  New  York  City. 

New  York,  New  Haven  &  Hartford  R.  R 13  2,044 

Grosvenor  Aldrich,  Readville,  Mass. 
J.  S.  Browne.  Providence,  R.  I. 
Wm.  Graham,  New  Haven,  Conn. 
H.  H.  Kinzie,  Taunton.  Mass. 
Wm.  H.  Moore,  New  Haven    Conn. 

B.  P.  Phillips,  Willimantic,  Conn. 
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New  York,  New  Haven  &  Hartford  R.  R.  Continued. 
H.  W.  Phillips  (retired),  South  Braintree,  Mass. 
L.  H.  Porter  (retired),  Andover,  Conn. 
George  A.  Rodman,  New  Haven,  Conn. 
George  T.  Sampson,  Boston,  Mass. 
W.  B.  Schuessler,  New  Haven,  Conn. 
D.  W.  Sharpe,  New  London,  Conn. 
J.  B.  Sheldon,  Providence,  R.  I. 

New  York,  Ontario  &  Western  R.  R 1  494 

J.  H.  Nuelle,  Norwich,  N.  Y. 

New  Zealand  Government  Rys 2  2,717 

C.  H.  Biss,  Chrdstchurch,  N.  Z. 

George  A.  Troup,  Wellington,  New  Zealand. 

Norfolk   &   Southern   Ry 1  602 

Thomas  W.  Cothran,  Greenwood,  S.  C. 

Northern  El  V 1  130 

A.  D.  o^.«.^^.s.*r,  San  Francisco,  Cal. 

Northern   Pacific   Ry 6  5,849 

F.  R.  Bartles,  Fargo,  N.  D. 
James  Hartley,  Staples,  Minn. 
F.  Ingalls,  Jamestown,  N.  D. 

C.  S.  McCully,  Jamestown,  N.  D. 
R.  E.  McFarlane,  Duluth,  Minn. 
J.  C.  Taylor,  Glendive,  Mont. 

North  Western  Govt.  Rys.  (India)    1  4,431 

D.  M.  Cookson,  Kalaw,   Burma,  India. 

Northwestern   Pacific    R.    R 1  372 

A.  A.  Robertson,  San  Rafael,  Cal. 

Oregon  Short  Line  R.  R 1  1,508 

A.  H.  King,  Salt  Lake  City,  Utah. 

Pennsylvania   Lines  West  of  Pittsburg   7  2,763 

Samuel  C.  Bowers,  Steubenville,  O. 
Stanton   Bowers,   Bradford,   O. 

B.  F.  Gehr,  Richmond,  Ind. 
A.  F.  Miller,  Chicago,  111. 
D.  G.  Musser,  Wellsville,  O. 
H.  H.  Pollock,  Carnegie,  Pa. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  R.  R. 6  5,304 

M.  M.  Barton,  West  Philadelphia,  Pa. 
J.  A.  Blair,  Pittsburg,  Pa. 
Richard  G.  Develin,  Philadelphia,  Pa. 
H.    R.   Leonard,   Philadelphia,   Pa. 
Robert  McKibbon,  Altoona,  Pa. 

C.  W.  Richey,  Pittsburg,  Pa. 


Pcre    Marquette   R.   R 6  2,336 

L  D.  Black,  Saginaw,  Mich. 

Edw.  Guild,  Grand  Ledge,  Mich. 

G.    E.   Hanks,   East   Saginaw,   Mich. 

A.  McNab,  Holland,  Mich. 

John  Robinson,  Grand  Rapids,  Mich. 

J.   E.  Toohey,  Grand  Rapids,  Mich. 
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Philadelphia  &  Reading  Ry 4  1,476 

Amos  H.  Beard,  Reading,  Pa. 

John  Foreman  (retired),  Pottstown,  Pa. 

W.  W.  Perry,  Walliamsport,  Pa. 

E.  G.  Storck,  Philadelphia,  Pa. 

Pittsburg  8i  Lake  Erie  R.  R 2  191 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Queen  &  Crescent  Route   1  509 

E.  L.  Loftin,  Vicksburg,  Miss. 

Quincy,  Omaha  &  Kansas  City  R.  R 1  261 

T.  F.  DeCapito,  Milan,  Mo. 

San  Pedro  Los  Angeles  &  Salt  Lake  R.  R 2  1,075 

F.  M.   Bigelow,   Salt   Lake   City,  Utah. 
W.  C.  Frazier,  Los  Angeles,  Cal. 

Seaboard  Air  Line  Ry 11  3,013 

W.  M.  Barker,  Scotia,  S.  C. 

M.  F.  Cahill,  Jacksonville,  Fla. 

P.   W.   Cahill,  Tallahassee,  Fla. 

B.  B.  Christy,  Tallahassee,  Fla. 

W.  J.  Grooding,  Jr.,  Jacksonville,  Fla.  • 

B.  Land,  Jr.,  Jacksonville,  Fla. 

W.  A.  McDearmid,  Tallahassee,  Fla. 

J.  C.  Nelson,  Portsmouth,  Va. 

G.  B.  Smith,  Jacksonville,  Fla. 
J.  A.  Wilson,  Woodbine,  Fla. 
J.  L.  Winter,  Waldo,  Fla. 

St.  Joseph  &  Grand  Island  Ry 1  319 

O.  H.  Andrews,  St.  Joseph,  Mo. 

St.  Louis  &  San  Francisco  R.  R 1  4,740 

F.  G.  Jonah,  St.  Louis. 

St.  Louis,  Rocky  Mt.  &  Pac.  R.  R 1  106 

Alf  Brown,  Raton,  N.  M. 

St.  Louis  Southwestern  Ry 2  1.451 

J.   S.   Berry,  St.   Louis,  Mo. 
Wm.  Quinn,  Tyler,  Tex. 

Southern    Ry 13  7,050 

D.  A.  Ballenger,  Greenville,  S.  C. 
J.  H.  Blackwell,  Charleston,  S.  C. 
James  T.  Carpenter,  Princeton,  Ind. 

G.  W.  Detter,  Charleston,  S.  C. 
W.  F.  Fraylick,  Charleston,  S.  C. 
J.  R.   Fowlkes,  Columbia,  S.   C. 
Joseph  A.  Killian,  Jr.,  Charlotte,  N.  C. 
J.   S.   Lemond,   Charlotte,   N.   C. 

D.   W.    Lum,   Washington,   D.   C. 
J.  W.  Morgan,  Columbia,  S.  C. 
T.  E.  Sharpe,  Greenville,  S.  C. 
G.  W.   Wclker.  Alexandria,  Va. 
W.  E.  Vest,  Charlotte,  N.  C. 
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Southern    Pacific    Company    15  6,450 

T.  W.  Bratten,  West  Oakland,  Cal. 

D.  Burke,  Tucson,  Ariz. 

W.  S.  Cofbin,  Los  Angeles,  Cal. 

B.  F.  Ferris,  Los  Angeles,  Cal. 
Neil  Fraser,  Sacramento,  Cal. 
Jas.    Gratto,    Los    Angeles,    Cal. 

C.  F.  Green,  Sacramento,  Cal. 

P.  N.  Nelson,  San  Francisco,  Cal. 
H.  Pollard,  San  Francisco,  Cal. 
Geo.  W.  Rear,  San  Francisco,  Cal. 

D.  T.  Rintoul,  Bakersfield,  Cal. 
F.  M.  Siefer,  Oakland  Pier,  Cal. 
L.  D.  Smith,  San  Francisco,  Cal. 
J.  G.  Wiley,  Dunsmuir,  Cal. 

M.  M.  Wilson,  Los  Angeles,  Cal. 

Tennessee  Cientral  R.  R 1  326 

E.  M.   Carter,   Nashville,   Tenn. 

Texas   &   Gulf   Ry t  97 

K.  S.  Hull,  Longview,  Tex. 

Texas  &  Pacific  Ry 1  1,885 

E.  Loughery,  Marshall,  Tex. 

Texas  Midland  R.  R 1  125 

E.  H.  R.  Green,  Terrell,  Tex. 

Toledo,  Peoria  &  Western  Ry 1  248 

J.  H.  Markley,  Peoria,  111. 

Union  Pacific  R.  R 2  3,411 

Wm.  A.  Conklin,  Omaha,  Neb. 
J.  Parks,  Denver,  Colo. 

Vandalia  R.   R 1  829 

J.  L.  McKee,  Spencer,  Ind. 

Wabash  R.  R 2  2,514 

A.  O.  Cunningham,  St.   Louis,  Mo. 
William  S.  Danes,  Peru,  Ind. 

Washington  Terminal  Co 2  53 

W.  M.  Cardwell,  Washington,  D.  C. 

C.  H.   Spencer,   Washington,   D.   C. 

Wellingrton    &   Manawata    Ry.    (New    Zealand)    1  84 

Arthur   Williams,   Wellington,  New   Zealand. 

Western  Australia  Government  Rys 2  1,943 

W.  J.  George,  Perth,  Western  Australia. 
E.  S.  Hume,  Fremantle,  Western  Australia. 

Western   Pacific    Ry 1  934 

T.  J.  Stuart,  Elko,  Nev. 

Wheeling  &  Lake  Erie  R.  R 2  496 

Wm.  Mahan,  Canton,  O. 

W.  L.  Rohbock,  Cleveland,  O. 

Yazoo  &  Miss.  Valley  R.  R 2  1,370 

D.  H.  Holdridge,  Vicksburg,  Miss. 

W.  Shropshire,  Greenville,  Miss.  

No.  of  members  with  roads  375 

Total   mileage  represented    214,920 

Other  members  not  connected  with  roads   53 


Total    number   of   members 


428 
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THE  ANDERSON  AUTOMATIC  WATER  SERVICE  VALVES 


FOR  RAILROADS 


THE  ANDERSON  PATENT  G0NTR0LLIN6  ALTITUDE  VALVES 


4  fl^=s=. 


For  maintaining  a  uniform  stage  of 
water  in  Tuik  Reservoin  or  Standpipea, 
doing  away  with  the  annoyance  oE  tank 
(izturea.  The  Altitude  Valve  is  placed 
under  the  lank  or  any  other  convenient 
place,  where  it  will  be  accessible  at  all 
times  and  protected  from  frost,  thus  in- 
suring the  water  supply,  even  in  the 
coldest  weather.  Valve  cloaed  auto- 
matically by  water,  also  by  electric  at- 
tachment, as  desired. 

We  Challenge  to  test  for  tnerits  any 

automatic  water  service  valves 

in  the  world. 


ANDERSON 
Patent  Float  Valve 


Absolutely  controls  the  water 
level  In  tanka  or  reservoirs. 
Instantly  adjuateil  to  operate 
qulclc  or  alow,  as  desired,  "  So 


A.taolnt*lr    ma    only    aatla- 
fmotoiT  Sokt  TmlT*  known. 

"The  Valves  with  an  Absolute  Guarantee" 
OurValvescan  be  oonnecteddirectto  city  mains 

"SEND  FOR  CATALOGUE"  


GOLDEN-ANDERSON  VALVE    SPECIALTY   CO. 

(XRcm:     IMl  FallM  BdUmi,  PITTSBURG,  PcnurlTuii 


:t-M<itss  Duplex  Steam  Pump 


fAIRBANKS-MORSE 


Railway  Supplies 


QSUnd  Pipsa,  Water  Tank^    q  Pnnipini  MaehiQeiTt  aiint  St« 

Keroiane,  Crude  Oil,  Nktural  Gmm   or  Producar  Gk*.    ^  Coaling  StalitMW. 

Q  Hand  Cmrm,  Velocipadet.    q  Gaioline  Motor  Can. 

q  Batl-Bouine,  Geared,  Ratchet  and  Hydraalu:  Jacks. 


>  AboT 


material  Is  ilindard  of 


G«*oUiie  Motor  Car* 

.tecllan  tauai.   Ask  usicfirding  uilngpec 
per  year  with  our  G»»oline  Section  Car. 

mNKS,  MORSE  &  GO. 

481  Wabash  Avenue 
Chioaoo,  Illinois 
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WIRE  GLASS' 

The  Standard  Product 

IS  MADE  BY  THE 

Mississippi  Wire  Glass  Company 


To  avoid  imitations  of  our  product 

WIRE  GLASS' 

Specify  Mississippi 


OFFICES 

72  MadiMii  St.  116  Broadway        Main  and  Anflolloa  I 

CHiCAQO  NEW   YORK  ST.  LOUIS 

For  sale  bv  all  the  leading  jobbers  in  U.  S.  and  Canada. 
Write  for  our  Descriptive  Catalogue  or  Samples. 
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ALL  STEEL  GOAL  CHUTE 


Coaling  Statmtu 

CoalChate 

SpouU 

Coal  Hoiatmg 
Machinery 

Water  Tanhi 
Water  Cranet 

CHI  Cranes 
Tank  Fixturet 

Pipe  and 
Fittings 

Gas  or 
Gasoline 

Engines 

Water  Stations 

Softeners 

and 

Coal  Chutes 

EntfJ  Cnmtiltf 


irR/TE  J^O/i  CATALOGUE 


THE  OTTO  GAS  ENGINE  WORKS 

367  Dearborn  Street  CHICAGO 
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'«>    Carey's  Flexible  Cement   Y 
Roofing 


The   Carey    Roof    Standard    U    a    standardized 
roofing    material.      Always    of    standard    quality, 
weight      and      thickness— a      feature      that      dis- 
tinguishes and  places  CAREVS 
.      In  a  Class  by  Itself. 

Carey's    Roofing   can   be    relied   upon    for   long 

roof  economy  when  applied  to  flat  or  steep  roof 
surfaces,   on  any  class  of  railroad  building. 

For  over  twenty  years  architects,  builders  and 
property  owners  everywhere  have  specified  and 
used  "The  Carey  Roof  Standard"  because  they 
believe  in  it,  know  and  recognize  its  remarkable 
advantages  from  Iheir  own  actual  experience  and 
time  proved  tests. 

The  roof  question  is  not  a  diflftcull  problem 
for  one  to  solve  if  a  little  consideration  be  given 
The  Carey  Roof  Standard. 

In  making- Carey's  Roofing  your  choice,  you  can 
feel  that  positive  assurance  of  roof  protection 
given  by  a  thoroughly  standardized  roofing, 
proved  by  years  of  actual  service  and  backed  by 
the  largest,  oldest  and  most  experienced  roofing 
company  in  the  United  States. 

We  lake  contracts  anywhere  to  furnish  and 
apply  The  Carey  Roof  Standard  to  your  build- 
ing under  our  direct  supervision. 

Booklet,  sample  and  full  information  upon  re- 
quest. 


THE  PHIUP  CAREY  COMPANY 

SO  Branches  Lockland,  Cincinnati,  Ohio 
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The 

B.  &  M.  Special 

Water  Closet 
Combination 


Illustration  shows  the  es- 
sential parts  of  this  eminent- 
ly practical  and  durable  out- 
fit. The  earthen  closet  is  of 
extra  thickness  and  is  pro- 
tected by  a  malleable  iron 
frame,  to  which  seat  is  at- 
tached by  our  special  extra 
heavy  brass  hanger,  which 
operates   the   flushing  tank. 

Also  furnished  to  opera- 
ate  by  Chain  Pull. 

This  combination  has  been 
adopted  on  the  Boston  & 
Maine  and  Maine  Central 
Railroad  Systems,  for  use  in 
stations,  shops,  etc. 

We  are  manufacturers  and 
wholesale  dealers  in  Plumb- 
ing, Steam  and  Gas  Sup- 
plies; we  make  a  specialty 
of  Railroad  and  Steamship 
work. 


Write  for  descriptive 
circular  of  the  B.  5-  M. 
Closet  Combinatioft,  and 
for  our  general 
catalogues. 


F.  W.  Webb 
Mfg.  Co"""°y 

BOSTON 
MASS. 
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RUBEROID 

Trade  Mark  Reg.  U.S.  Pat.  Office 

ROOFING 

Has  a  record  of  over  19  years  of 
highest  efficiency 

A  Superior  Covering 

For  Cars,  Cabs,  Shops,  Roundhouses 

OUTLASTS  METAL 
Not  affected  by  changes  of  temperature  or  unusual  conditions 

SPABK PROOF    (IAS  PROOF    CINDER  PROOF    WEATHERPROOF 


RUBEROID  COLORED  ROOFING  u  an  IDEAL 
Roofing  for  Office  Buildings,  Stations,  and 
Buildings  of  all  Kinds. 

FLEXITE 

Trade  Mark,  Reg.  U.  S.  Pat.  Office 

METAL  PRESERVATIVE  PAINTS 

.For  all  Structural  Iron  Work,  Steel  Cars,  Bridges, 

etc.     Resists  Weather,  Dampness,  Salt  Air, 

Water  and  Corrosive  Gases.    Will 

not  melt,  blister  or  peel 

Write  for  Booklet  "Paints,*'  descriptive  of  our  full  line  of  paints 

The  Standard  Paint  Company 

100  William  St.,  New  York 

Chicago      Kansas  City      St.  Paul      Boston      Philadelphia 


ADVEKTISEMENTS 


"American"      p«a„<»c 

Locomotive  VxrailCS 


For  every  department  of  railroad  work 


"AmeriMD"  Bridge  HrectorB'  Engine 


'^ 


lalhrDUl  ol  Puan 

n 


lencan 

loisting  Engines 
22i  Derricks 


American  Hout  & 
Derrick  Company 

Sr.  PAUL,  U.  S.  A. 


ADVERTISEUENTS 


BETTER  PROTECTION 
FORs^STEEL  STRUCTURES 

This  U  one  of  the  problems  which  you  are  coiutAiitly  fa- 
cing. It  is  the  same  problem  that  others  having  steel  stnicturet 
under  their  care  are  studying. 

If  you  have  never  had  an  opportunity  to  judge  the  value  of 

DIXON'S 

Silica-Graphite  Paint 

for  protective  service,  we  suggest  that  you  try  it — try  it  under 
the'  severest  conditions  you  have  to  meet.  Dixon's  Paint 
has  demonstrated  its  ability  to  withstand  sulphurous  fumes, 
brine  drippings,  and  other  corrosive  agencies  common  to 
railroad  service. 

Tlie  illustration  above  shows  the  Midland  Valley  Rail- 
road Bridge  which  crosses  the  Canadian  River,  some  forty 
miles  East  of  Muskogee.  Okla.  This  is  merely  one  of  the 
many  railroad  structures  on  which  Dixon's  Silica-Graphite 
Paint  has  given  and  is  giving  prolonged  protection. 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  aXY,  N.  J. 


ADVERTISEM  ENTS 


THE 

F.MiS 

Patent 

Bumping 

Posts 

Noted  for 
aimplicity, 
strength  and 
lasting  qualitiea. 
Neat  in 

appearance. 

Occupy  lilile  ^ 

space. 

Adapted  1 

to  all  positions. 

HiBhest  Award 

World's  Fair. 

StutUrd  Prdslit  P^t 

'"^^I^S^ 

Write  tor 
circulars  and 
prices. 

Mechanical 

Mfg.  Co. 

Chicago,  lU. 

AT«t 
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U.  S.  WIND  ENGINE 
&  PUMP  CO. 

22  WATER  STREET 
BATAVIA,  ILLINOIS 


Engineers  and  Contractors  for  Railway 
Water  Service 


Railroad  Water  Columns 

Tanks  with  Heavy  Hoops 

Tank  Fixtures  and  Valves 

Steel  and  Wood  Tank  Structures 
Pumping  Machines  of  All  Kinds 
Semaphores  and  Switch  Stands 
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Roofings  for  Railway  Use 

That  are  Fire  Resisting  and  Impervious  to  the  corrod- 
ing action  of  bituminous  gases. 

Rex   Flintkote   Roofing 

The  standard  of  quality  for  all  prepared  roofings. 
Selected  after  most  severe  tests  by  the  Constructing  En- 
gineers as  the  best  roof  to  cover  the  large  train  sheds  of 
the  Atlanta  Terminal  Depot,  Atlanta,  Ga.,  the  Mobile  Ter- 
minal Depot,  Mobile,  Ala.,  and  the  New  Union  Station, 
Birmingham,  Ala. 

Rex  Flintkote  Roofing  invites  your  critical  inspection. 
It  is  not  what  we  say,  but  what  it  will  do — that  will  in- 
terest you. 

Samples  and  literature  on  request. 

Signal  Brand  Roofing 

This  is  a  high  class,  smooth  surface  roofing  manu- 
factured exclusively  for  Railway  use,  upon  specifications 
prepared  by  Railway  Roofing  Experts.  As  a  roofing  for 
terminals,  stations,  ware-houses,  freight-sheds,  wharfs,  etc., 
it  is  especially  valuable. 

Write  our  Railway  Department  for  samples. 

Paradux  Canvas  Roofing 

A  canvas  and  prepared  roofing  combined.  In  addi- 
tion to  a  very  strong  and  durable  canvas  facing,  REGU- 
LAR Paradux  has  a  heavy,  saturated  felt  body  with  a  back- 
ing of  special  water-proofing  and  fire-resisting  gums. 
SPECIAL  Paradux  is  made  with  a  heavy  canvas,  but  with- 
out the  saturated  felt  body. 

These  roofings  offer  all  the  advantages  of  a  canvas 
roof,  with  the  adfdition  of  an  absolute  leak-proof  and  fire- 
resisting   covering. 

As  Paradux,  both  Re^lar  and  Special  can  be  painted 
any  desired  color  it  provides  a  roof  for  fine  architectural 
effects.  Paradux  is  tne  only  suitable  material  for  covering 
a  surface  that  is  to  be  walked  on. 

Send  for  Paradux  Samples  and  Book. 

J.  A.  &  W.  BIRD  &  COMPANY 

Mais  Offket:  88  Pearl  Street,  Boston,  Mass. 

BOSTON,       NEW  YORK,      CHICAGO,       NEW      ORLEANS,       MONTREAL 
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POAGE 


AUT  OM  ATIC 
WATER  COLUMN 

WITH  NON.FREEZABLE  DROf  SPOUT 


Spoot  bat  Tcrtical  adjattment  of  60  mchet  to  reach  tenders  of  all  keiffctt  ■itfceit 
watte.     Tkree  feet  lateral  a^jnttment  Hiaket  accarate  tpottiBf  wnecetMrj. 

Manufactured  by 

THE  AMERICAN  VALVE  AND  METER  CO.,  CINCINNATI,  0. 

Write  (or  cataloeu* 
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Ncn  York  Central  &  Hudson  River  Railroad  Roundhouse,  near  High  Bridge,  New  York 
Raofid  vilh  Mrpaiutt  PAROID  -cehich  hat  not  bun  agtd/d  al  all  by  Ihi  caHlimud  ixpiaurtta 


'  undETn/at^, 


Can  you  afford  to  overlook  how  other  Railroad  Buildings 
are  being  roofed  with 

Np]ian0f t  Paroid  Roofing 

and  other  Railroad  Bridges  and  Constructions  waterproofed  with 

NfftnttBrt  Waterdyke  Felt  and  Compound? 

Particularly  when  the  assured  satisfactory  service  is  shown 
by  the  extensive  and  continuous  orders  from  such  railroads  as 
the  Harriman  Lines,  Pennsylvania  Lines,  New  York  Central 
Lines,  New  York,  New  Haven  and  Hartford,  Boston  and  Maine, 
Maine  Central? 

Soma  Railrmul  BoillUiif  ■  ¥rith  Soma  Railroad  Conitructioai  Now 

Vtfmutt  Paroiil  Roofing.  Being   Watarproofed   with    ^wfoUMtt 

Prtt  stiMi  siiiiDE  ctimo  Watardyk*  Folt  and  ConqMiind. 


You  will  find  Hr|iiraBrl  PAROID  easiest  and  smoothest  to 
lay,  whether  in  cold  or  warm  weather;  the  most  durable  and 
economical. 

STriiinurt  WATERDYKE  FELT  AND  COMPOUND 
forms  an  absolute  protection  against  leaking,  and  the  consequent 
rusting:  of  the  re-enforcement,  and  against  vibrations,  frost, 
underground  water,  etc.  For  samples  and  full  particulars,  write 


F.  W.  BIRD  &  SON,  East  Walpole,  Mass. 

ENabUdiw]  IT»S 

Ovr  EmriHetriiv  Dtpartmint  mill  frtpare  ipicificalioHS.  givi  islimalts,  er  Hndtria, 
trails  ferlke  linpHil  ar  Ike  molt  dijkull  valerprggfiiig  -wtrk. 
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BUDA 

Motor  Cars 


IVt  make   several 
styles  including 
motor  velocipedes 

Our  ca  talogue 
free  any  time 


The  efficiency  of  Buda  Gaso- 
line Motor  Cars  has  been  dem- 
onstrated to  surpass  that  of 
any  other  make  produced.  The 
steel  underframing  of  our  sec- 
tion motor  cars  not  only  adds 
to  the  length  of  service  but  to 
the  strength.  There  are  many 
reasons  why  a  Buda  car  is 
particularly  fitted  for  use  in  the 
Bridge  Department.  If  you 
contemplate  ordering  a  motor 
car  be  sure  to  investigate  ours. 
You  can  show  a  saving  by  use 
of  one  of  these  cars. 


^ 


The  Buda  Co. 


BUDA 
"Poatop"  Jacks 

UT  Ball-Bearlag  Bridge  Jack* 
re  p(  the  higlitst  grade  jl  is 

p"o  75"tS'n^.  ""ote'Sie'^ne" 
oallive  Stop   lealure.    Costs 

^i'Ss7el1  youll^biSriJ  fn'^our 
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"TOCKOLITH" 

(Patented) 

"R.I.W."  DAMP  RESISTING  PAINT 

No.  49 

"  Tockolith/'  a  cement  paint,  applied  to  the  surface  of  steel 
which  is  exposed  to  the  elements,  will  encase  the  metal  in  a 
hard  cement  coating  and  will  prevent  rusting. 

"  R.  I.  W."  Damp  Resisting  Paint  No.  49,  used  on  bridges, 
viaducts,  etc.,  over  "Tockolith,"  furnishes  a  perfect  protection 
against  the  action  of  locomotive  gases,  acid  and  other  fumes. 

"TOXEMENT" 

(Patented) 

A  water-proofing  compound  in  powdered  form,  which  when 
mixed  to  the  extent  of  2%  of  the  cement  used,  will  water-proof 
any  concrete  construction  in  thirty  days,  up  to  any  pressure 
>the  structure  will  stand. 

It  contains  no  wax  or  fatty  substances  which  temporarily 
float  to  the  top  and  give  an  imitation  water-proof  for  a  short 
time,  but  produces  a  distinct  chemical  reactk)n  between  the 
cement  and  itself  which  fills  up  all  the  pores. 


"CEMENT  FILLER"  and 
CEMENT  FLOOR  PAINT " 


it 


(Patented) 

A  treatment  for  cement  floors  which  will  make  them  water, 
oil  and  grease  proof,  and  will  also  prevent  the  cement  from 
dusting. 

Write  us  for  information  and  pamphlets  on  these  materials. 


TOCH  BROTHERS 

Established  i8^ 

Makers  of  Railway  Paints,  Enamels  and  Varnishes 

320  FIFTH  AVENUE.  NEW  YORK 


WORKS:  Long  Island  City,  N  Y. 


Chamber  of  Commerce  Buildinff 
Chicago,  111. 


^ 
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American 

Bridge 

Company 

of  New  Yoric 


Engineers    and 
Contractors  for 


STRUCTURAL  STEEL  WORK 


OF  ALL 
DESCRIPTIONS 


ANNUAL  CAPACITY 
750,000  TONS 

CmiMmMihi  OIIIms  In  84  CMm  In  tli*  UnHatf  Stata* 

QENERAL  OFFICES 

HUDSON  TERMINAL,  30  CHURCH  ST. 

NEW  YORK 
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DON'T  FORGET 


DICKINSON 


Smoke  Jacks 

Chimneys  and 
Ventilators 


They  will  save  you  t 
expense  and  worry 


PAUL  DICKINSON,  inc. 


JFVDCRWOOFIS 

t>^iJ:i7:rM:bJ] 


ITSVMTrat-'ncaiT 


f  I'ia  aUo  fin-pntof,  and  tuUl  latt  aa  long  at  the  htaUing  ititlf. 
J  nhatrattd  eatatog,  full  Mixed  tamplet  of  the  actual  goodt, 
and  qtiotationi  miU  be  eheerfutty  tent,  on  reqaeet,   to  all 
Railway  Official*  intereeted  in  the  Building  Department, 

CORTRIGHT  METAL    ROOFING  CO. 

PHILADELPHIA  ^ad  CHICAGO 
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MAIL  CRANES 


C  Seems  to  be  a  small  item,  but  most  of  them  are  a 
continual  source  of  annoyance,  and  a  g^od  deal  of 

EXPENSE 

^  Barker  Crane 

AND  YOU  WILL  AVOID  BOTH 


besides  saving  $5.00  on  each  crane  over  what  it  costs 
to  build  wooden  ones.    That  is  why  we  are  selling  75 

per  cent  of  all  new  cranes  used. 

ORDERS  FILLED  PROMPTLY 

BARKER  MAIL  CRANE  COMPANY 

CLINTON,  IOWA 


WOODEN  BRIDGES  AND  SHINGLE 
ROOFS  MADE  FIREPROOF 

Glapp's  Fire  Proof 

Shingle  Roof  Paint 


■•t  Miy  pmcaU  firt  fnm  ENGINE  SPARKS  bot  adds 
50  p«r  c«t  to  tke  lif e  •£  the  Timber,  qike  best  ef 
radrMid    refereacet  wiU   be  funitbed  on  appticatioa. 


The  Qapp  Fire  Resbting  Paint  Company 

BRIDGEPORT.  CONNECTICUT 


ADVeS  TISEMENTS 


BOWSEfe 

Self-Measuring 
Oil  Storage  Systems 


other  . 

■alaty:    since  «lls  am  always  alrttg-hl,   there   etui  be  no  fire 

liasard. 

OlMivmlMuw:    Tiump    located    wlierevcj-    desired,    dlschHrgcB    a 

predetermined  Quantity  of  oil  exactly  and  almost  InntmntlF. 

Boonomri  there's  no  loss  from  evaporation,  leakage  or  a^llllDK, 

and  tha  equipment  will  »tatid  oouUat  use  for  a  llfe-tlroe. 

.r  the  ben 


S.  F.  BOWSER  &  CO.,  Uc  Ft.  Wayne,  hd. 


BRIDGES     ARE   BEST   PROTECTED   BY 

"SUPERIOR  GRAPHITE  PAINT" 


DETROir  BRtPHITE  COMPANY,  .'SSS.  DETROIT,  MICH, 
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Engineering  News 

Founded  1874 

A  Joaraal  •!  Chil,  Mechanical,  nining  and  Btoctiical  BnfliiMfing.     Publtobed 

weakly.    Price,  $8.00  a  year 

Contains  about  2,000  pages,  yearly,  of  text  relating  to  En- 
gineering Works  of  importance  in  this  country  and  abroad. 
These  articles  are  contributed  by  prominent  engmeers  or  writ- 
ten by  our  own  staff,  the  largest  of  its  kind,  and  are  well  illus- 
trated with  photographs  and  drawings.  Railway  men,  and 
railway  engineers  in  particular,  will  find  no  better  medium  by 
which  to  keep  informed  of  modern  engineering  methods  and 
progress  than  the  pages,  both  text  and  advertising,  of  Engineer- 
ing News.    Sampple  copy  mailed  free  to  any  address. 

BOOKS  FOR  RAILWAY  HEN 

Economics  of  Railway  Operation.     By  M.  L.  Byers $6.00 

Field  Practice  of  Railway  Location.     By  Willard  Beahan.    Sec- 
ond   Edition,     8.00 

Economic  Theory  of  Railway  Location.     By  A.  M.  Wellington,  6.00 
Rules  for  Railway  Location  and  Construction  of  th-e  Northern 

Pacific  Railway  Company.     By  E.  H.  McHenry,    1.00 

Railway  Track  and  Trackwork.     By  E.  E.  R.  Tratman 8.60 

Railway    Transition    Spiral.      By    Prof.    A.    N.    Talbot.      Fifth 

Edition,    Revised 1.60 

Six-Chord  Spiral.     By  J.  R.   Stephens,    1.26 

Railroad  Curve  Tables.     By  R.  S.  Henderson,    1.00 

Railway  RIght-of-Way  Surveying.    By  Albert  I.  Frye 1.00 

Surveylnar  Manual.     By  Profs.  Pence  and  Ketchum,   2.00 

Topographical  Record  and  Sketch  Book.     By  D.  L  Turner,    . .  1.26 
Smoley'a   Parallel   Tables  of  Locrarlthms  and   Squares.     Sixth 
Edition.      Tenth     Thousand.      Revised    and    Enlargred.      60 

Ne'w  Paflres  3  60 

Design  of  Typlcai  Steei  Railway  Bridges.*   By  w/c/Thomson^^  2!oO 

Modem  Tunnel  Practice.     By  D.  McN.  Stauffer,    8.60 

A   full   line  of  Specifications   for   Passenger   Stations,   Freight 
Houses,   Roofs  and  Buildings,   Bridges,  Track,   etc. 
Write   for   complete   catalog   giving    full    particulars. 


The  Engineering  News 
Publishing  Company 


220  Broadway 
New  York 


COLUMBIAN  MAIL  CRANE  CO.,    Manufacturer*  of 

The  Columbian  Steel  Mail  Crane 

which  Is  the  best  In  the  world.  In  use  on  1S6  railroads  In  the  United 
States,  Canada  and  Cuba.  We  also  manufacture  Steel  Cattle  Ouards 
and  Mail  Catchers. 

We  wish  to  call  your  special  attention  to  our  Steel  Cattle  Guard, 
which  is  absolutely  the  best  and  strongest  guard  in  the  world,  at  a 
reasonable  cost.     Eight   foot   guards   $8.00  per  set. 

Over  one-fourth  of  all  the  Mall  Cranes  in  use  on  the  American 
Continent  are  of  our  manufacture.  Write  for  catalogue  and  prices. 

COLUMBIAN  MAIL  CRANE  CO.,       Coloinbas,  0.,  U.  S.  A. 

ESTABLISHED  1893 


ADVEBTISEMENTS 


J-M  ASBESTOS  ROOFING 

FIRE-PROOF       ACID-PROOF       WEATHER-PROOF 

Wade  of  the  indestructible,  fire-proof 
minerals — Asbestos  and  Trinidad  Lake 
Asphalt — it  is  proof  against  fire,  acid  and 
chemical  fumes.  Heat  and  cold.  It  forms 
a  light,  cool,  durable  roofing  for  any 
building  anywhere.  _ 

Easily  Applied — Never  Requires  Paint- 
ing, Graveling  or  Repairs. 

This  roofing  is  the  result  of  over  fifty 
years'  scientific  and  practical  experience, 
and  is  recognized  as  the  highest  type  of 
portable  or  ready  roofing.  J-M  Asbestos 
Roofing  is  used  on  many  of  the  largest 
and  finest  buildings  in  all  parts  of  the 
country. 

IVriie  our  nearest  Branch  for 
Samples  and  Catalogue  joj. 

J-M  TRANSITE  ASBESTOS 
WOOD   SMOKE   JACKS 

Practically  indestnicti- 
ble.  Made  of  that  fire- 
proof, acid-proof,  gas- 
proof, rust- proof,  rot- 
proof  mineral— Asbestos. 
Does  not  collect  conden- 
sation or  expand  and  con- 
tract. Is  light  in  weight 
Made   for  all  purposes. 

Write  for  Railroad  Sup- 
ply  Catalogue   No.   251. 


H.  w.  Johns-Manville  Co. 
ASBESTOS  affiSSs, 


Bnltlroore 

Kansas  City 

Now   Orleans 

Cleveland 

Minneapolis 

Seattle 
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LUITWIELER  PUMPING  ENGINES 


MR.  ENGINEER: 

If  you  are  using 

STEAM  PUMPS 

ours  will  save 
70  Per  Cent  of  the  Fuel. 

If  you  use 

GASOLINE 

PUMPING  ENGINES 

ours  will  save 
60  Per  Cent  of  the  Fuel. 

Our 

ELECTRIC 

Pumping 

Engines 

will  do  the  work  cheaper  than 
either  of  the  above  because  the 
attendance  of  a  man  is  saved.  It 
does  not  make  much  di  (Terence 
what  the  current  costs.  Just  for- 
get what  you  know  about  other 
pumps  and  inform  yourself  about 

"  LUITWIELER  SYSTEM 

and  you  will  always  wear  a  smile, 
because  your  pump  troubles  will 
be  over,  and  your  road  will  be- 
gin to  stop  that  big  leak  that 
Brandeis  talks  about. 

ORDER  A  PUMP 
and    let    us    prove    what    we   say. 
Many,  of  the  big  systems  are  us- 
ing  our  pvimpiiig  engines. 


LUITWIELER  PUMPING  ENGINE  COMPANY 

AMES  ST.  ROCHESTER,  N.  Y. 
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NATIONAL 

LOCK  JOINTGASJIRLNCULVERT  PIPE 

IT  CANNOT  PULL  APART 


sri-laid  on  sot 
t  ceiilcr  line  be 


Continuous  Tubo  Conolruotion- therefore,  Our  National  Lock  Junt 

which  Cannot  Pull  Apart. 
Em«  and  Eeonomy  In  Handling— therefore,  National  Short  Lengths. 


AMERICAN   CASTING   CO. 

BIRMINOHAM,  ALABAMA 

FUD  A.  HOtlDLEm  k  SOM.  Ik. 


ADVEBTISEMENTS 


METAL  TANKS 


C  Our  meni!  tanks 
can  be  cleaned  of 
sediment  without  in- 
terrupting service. 
C  Will  outlast  a 
number  of  wood 
tanks  at  less  expense 
for  maintenance. 
C  Never  leak. 

Chicago  Bridge  £  Iron 
Works 

OFFICES.-  tOSIh  A  Tknap  Stt,,  Chicago 
Pralarim  BulUlna,  Dallat,  Ttx. 
30  CKanh  Slnt.  Nm  Yarh 


Protection  Brand 

THE 

ROOFING 

Without  an  Exposed 
Nail  Hole 

Won't  leak  at  the  joints.     Send  for  sample  showing  ou 
Lap.     (Pat.  Nov.  18,  IWi) 
NEEDS  NO  PAINTING. 
Won't  Rust,  Rot  orCorrode. 


ASPHALT  READY  ROOFING  CO. 

9  CHURCH  ST.,  NEW  YORK 
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ALLITH 

Roimd  Track 
DOOR 

HANGERS 

A 

A 
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ALLITH  MFG.  CO.,  CHIC  AGO,  U.S.  A. 

BATES  &   ROGERS 

CONSTRUCTION    CO. 

CIVIL  ENGINEERS  and  CONTRACTORS 
SpecialtieM : 

FOUNDATIONS 

CONCRETE  and  STONE 

MASONRY  FOR 

RAILROADS 

Old  Colony  Bldg.,Room  885,  Chicago,  111. 
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CONCRETE  has  become  an  absolute  necessity  for 
all  kinds  of    constructions    in    connection    with 
railroad  work.    The  chief  element  in  concrete  is 
the  cement.    Therefore  to  insure  successful  concrete 
construction  the  very  best  quality  of  cement  must  be 

ATLAS 

PORTLAND 

CEMENT 

is  the  best  because  of  its  purity,  uniformity,  strength  and 
color.  The  U.  S.  Government  has  put  its  stamp  of  approval 
on  Atlas  Portland  Cement  by  ordering  4,500,000  barrels  for 
use  in  building  the  Panama  Canal. 

Send  far  Then  Bcoks: 

CONCRETE    IN    RAILROAD    CONSTRUCTION 

A  text-book  for  railway  engineers,  containing  detailed 
descriptions,  drawings  and  many  photographs  of  railway  con- 
structions in  which  concrete  is  used.  This  book  will  be  sent 
free  only  to  railroad  officials  and  railroad  engineers.  Price 
to  others,  ?1.00. 

CONCRETE    IN    HIGHWAY    CONSTRUCTION 

A  text-book  for  highway  engineers,  and  supervisors.  It 
contains  complete  descriptions,  drawings  and  photographs  of 
every  phase  of  highway  construction  in  which  concrete 
plays  a  part.  It  is  the  most  valuable  book  ever  published 
on  this  subject.  Sent  free  only  to  highway  officials  and 
highway  engineers.     Price  to  others,  $1.00. 

Other  Basts: 

Concrete  Houses  and  Cottages, 

Vol.   1— Large   Houses,  $1.00 
Vol.  2— Small  Houses,  $1-00 
Concrete  Cottages  (sent  free). 
Concrete  Construction  about  the  Home 
and  on  the  Farm  (sent  free). 

Reinforced  Concrete  in  Factory  Con- 
struction,   Delivery    charge,    $0.10. 
Concrete  Garages  (sent  free).  None  just  as  good 

II  yoor  Dealer  (anaot  lapply  yon  with  Alia*,  write  to 

THE  ATLAS  PORTLAND  CEMENT  CO. 

DapL  42,  30  Broad  St.,  New  York 


r—JtiQ—.     StHi  IfHM 
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MISSOURI  VALLEY  BRIDGE  &  IRON  GO. 

LEAVENWORTH,  KAN. 

Engineers  and 

Builders  of  Bridges     ^'iili^ 


GEO.  P.  NICHOLS  &  BRO. 
Railroad  Machinery 

Transfer  Tables — Turntable   Tractors — Drawbridge 

Machinery — Specicd  Machinery 

1090  Old  Colony  BuUding.  CHICAGO 


ESTABLISHED  I  BOO 


Phoenix  Portland  Cement 


.  used  oiclusively  In  con 
Approachea  Manhattan  B 
ork   Clly   end   Broiriclyn. 


ISO.OOO  bbls. 
Belmont  Tunn 
Brooklyn. 

EO,000  bbls.  UMd  exclusively  In  Plera  ftsd  Ap- 
proacbrs  Pennnylvanla  Railroad  Bridge  at  Havn 
de  Qrace  over  the  SuBquehanua  Rlv«r. 

WM.  G.  HAllTRANFT  CEMENT  CO.  JiJ 

WORKS:  MB»r.th,  Pa. 


BRIDGE,  STATION  and  =^=^=^rz 

TANK         PAINTS 

FOR  OVER  THIRTY -PTVE  TEARS  WB  HAVB  HADB  A  BPBCLAI-TT 
OP  THE  ABOVE  PAINTS.  AND  HAVE  FURNISHED  MORE  BRIDGE 
PAINTS   TO    THE    RAILROADS    THAN   ALL    OTHBRS   COMBINBD. 

CHEESMAN  &  ELLIOT,    Oivners 


WILLIAM3P0RT.  f 


ADVERTISEUBNTS 


Franklin  »"» Air  Compressor 


CoBlalned— Direct  CmnKtMl.    Manufactured  by 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

CHICAaO  Branches  Everywhere  NEW  VORK 


AUTOMATIC 
Bucket  Hoist  Coaling  Stations 

Out  bucket  hoist  type  of  Coaling  Station  is  strictly  a  one 
man  station,  design  being  easily  adapted  to  practically  every 
condition  required. 

Steel  gravity  feeder  accurately  measures  the  coal  and  in' 
sures  a  full  load  for  each  trip  of  the  bucket,  without  the  coal 
being  spilled. 

Bucket  discharges  its  contents  into  storage  bin  by  tipping, 
and  requires  no  doors,  aprons  or  latches  to  get  out  of  repair. 
Self  balancing  apron  and  steel  undercut  gate  for  coaling  the 
engine  makes  this  operation  easy. 

Fireman  or  station  tender  having  complete  control  at  all 
times  of  the  flow  of  coal  and  possibility  of  spilling  coal  is  prac- 
tically eliminated.  Stations  are  entirely  automatic,  thereby 
giving  operator  practically  his  entire  time  for  handling  cars 
and  dumping  coal. 

Will  mail  catalog,  estimate  of  cost  and  outline  of  design 
upon  receipt  of  specifications.  Please  correspond  with  us  re- 
garding your   requirements. 


WiOianu,  White   &   Co.,  Moline,  III,  U.  S.  A. 


ADVERTISBUENTS 


INDUSTRIAL  WORKS  Bay  cay,  Mick 


Railroad  Wrecking  Cranes,   Pile  Drivers,  Transfer  Tablet 

Locomotive  Cranes  for  Yard  and  Coaling  Service 

Freight  Station  Pillar  and  Transfer  Cranes 


MINDURA 

"THE    IDEAL   METAL   PRESERVATIVE" 
Prevents  Rusting  or  Corrosion  oi  Steel 

Manufactured  bv 
HEATH  &  MILLIfiAN  MFC.  CO. 

170  RANDOLPH   STREET  CHICAOO,  ILL,,  U.  S.  A. 


The  Patterson-Sargent  Company 

Chkago,  in.  CLEVELAND,  OHIO  New  Yoik 

Invite  correspondence  relative  to  their 

"NOBRAC  PAINTS" 

r»r  IrOB  aaS  Bt*«l  aoBiteaotlm 

They   a.re  a,   perfect  preventive   ot  corrosion,   the  best   preservative 
known    and    are    mora    economical    than    Mineral    PalnL 

WtmplM  and  foil  Inf ormatlaa  fornlahcd  whas  dMlrad 
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lUkfmh^^Mk 


A  Con^oUJation  of  thm 


Railroad  Gazette  and  The  Railway  Age 

THE  leading  railway  pAILWAY   AGE 

journal  and  the  only  *^  GAZETTE  adver- 

paper  that  completely  cov-  tisements  are  business  get- 

ers  all  branches  o(  railway  ters  and  money  makers, 

activity.     It  pays  to  read  They  reach  the  men  that 

it     It  costs  $5.00  a  year.  buy.     Rates  on  applica- 

SAMPLE  FREE  ^on. 


NEW  YORK:  83  FuUon  St,  CHICAGO:  Plymouth  Bldg, 


THE    CONCRETE    AGE 

Devoted  to  the  interests  of  Modem  Permanent  Construction 
in  Monolithic  and  Reinforced  Concrete,  Concrete  Blocks,  and 
Cement-Concrete  Products.     Price,  $1.00  per  year. 

Tbe  Concrete  Age  Poblishing  Co.,  EqmtaUe  Biulding,  Atlanta,  Ga. 


nn  WILL  PURCHASE  FOR  YOU 

IW       n    vA5ir'K    RiihnnHnttnn    in    THE     RAIL\A/AV    AND     ENQINEERINQ 


a  year's  subscription  to  THE  RAILWAY  AND  ENGINEERING 
REVIEW,  the  best  technical  railway  paper  published,  and  a  copy 
of  RAILROAD  ENGINEERING,  a  book  by  Walter  Lorlng  Webb,  C. 
E.,  containinsr  320  padres,  160  illustrations,  bound  in  cloth  and  leather, 
size  7x9%  inches,  completely  illustrated:  a  manual  of  modem  practice  in 
railroad  building,  terminals,  maintenance  and  management.    Retail  price, 

IS.OO. 

THE  RAILWAY  AND  ENGINEERING  REVIEW  is  published  erery 
Saturday.  It  Is  ttie  paper  for  busy  men.  flnt  in  news,  and  first  In 
actual  Talue.  eorertnf  the  entire  field  of  raUwsy  construcUon,  main- 
tenance and  operation.  Every  railroad  man  ought  to  read  a  technical 
railway  paper.  This  Is  your  chance  to  get  the  best,  including  a  stnnd- 
ard  work  of  reference.  The  price  for  both  Is  the  regular  subscription 
price  of  the  Review.     Write  for  circular  about  book  and  sample  copies 

CHICAGO  of  Uie  Review. 


assLsiOM 


THE  RAILWAY  RECORD 

IS  A  WEEKLY  NATIONAL  NEWSPAPER  devoted  to  the  pub- 
lication of  GENERAL  RAILWAY  NEWS. 

It  is  the  only  paper  of  its  kind  in  the  United  States 

$2.00  per  Year 

THE  RAILWAY  RECORD  CO.,     Western  Union  BIdg.,      Chicago 


236  ADVERTISEMENTS 


Notes  on  Track 


By  W.  M.  CAMP,  M.  AM.  SOC.  C.  E. 

Editor  Railway  and  Engfincering  Review 

An  Exhaosthr*  Treatment  of  Track  B«Vll«d  Sdltlon, 

Construction  and  Mainton«nco  from         1223  FaffM  and  637  XUnrtratiOM 

tha  standpoint  of  Practice  /„  j2  Chapters  as  follows: 

I.  Track   Foundation.  V.  Curves.  IX.     Track  Tools. 

II.  Track  Materials.      VI.  Switching  Arrangements  X.       Work  Trains. 

III.  Track   Laying.  and  Appliances.  XI.     Miscellaneous. 

IV.  Ballasting.  VII.  Track  Maintenance.  XII.  Organisation. 

VIII.  Double   Tracking. 

The  books  covers  in  much  detail  and  with  numerous  illustra- 
tions many  subjects  identified  with  the  Bridge  and  Building 
Department  of  a  railroad,  such  as  culverts,  highway  crossings, 
turn-table  and  drawbridge  joints,  tool  houses,  section  houses, 
boarding  trains,  wrecking  outfits  and  wrecking  work,  fence, 
cattle-guards,  bridge  floors,  bridge  end  construction,  snow  fence, 
snow  sheds,  bumping  posts,  sign  boards,  repairs  at  washouts, 
track  elevation  and  depression,  track  tanks,  ash  pits,  railway 
gates,  and  track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track 
work,  and  particularly  to  modern  labor-saving  machinery  in 
track  service.  The  book  covers  broadly  a  large  variety  of  al- 
lied subjects  closely  connected  with  roadbed  and  track  con- 
struction, and  maintenance  of  the  same,  such  as  yard  layouts 
and  switching  movement,  interlocking  switches  and  sig^nals,  au- 
tomatic electric  block  signals  and  track  circuits,  principles  of 
rail  design,  handling  ballast  and  filling  material,  steam  shovel 
work,  fighting  snow,  tie  preservation,  metal  and  concrete  ties, 
tree  planting  for  tie  c*lkivation,  capacity  of  single  track,  etc. 


-Mr.  B.  a.  Worthington,  First  Vice-President  and  Gen- 
eral Manager  of  the  Wabash  Pittsburg  Terminal  Railway  says:  "/  have  one 
of  the  first  copies  of  this  book  that  were  printed,  obtained  while  I  uhu  super- 
intendent of  the  Coast  Division  of  the  Southern  Pacific  Co.,  and  I  have  never 
made  a  trip  over  the  road  since  that  time  when  it  was  not  at  my  elbow.  It  is 
unquestionably  the  best  book  on  track  tluMt  has  ever  been  printed.  The  infor- 
mation is  extremely  complete  and  accurate  in  all  its  detail.  I  do  not  know  of 
any  work  printed  that  I  think  more  of  than  I  do  of  Camp's  '  Note*  on  Track.'  " 


Write  for  lUuttratecl  Circular  GiTing  Full  Lut  of  Contents 


W.  M.  CAMP,  Publisher 

Auburn  Park,  Chicago,  IlL 
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Tweiify'first  Aiioaal  Coflyeation 


OF  THE 


America.  R*a, 
Bridge  and  Boilding  Association 


HELD  At 


ST.  LOUIS,  MISSOURI 

October  17-19,  1911 


i 


REPORTS  IN  THIS  ISSUE 

Firetnrooftiif  for  Timber  Trestle* 

Numbeflsf  Brul&eft 

BilfldUicsaild  PUtforuM  for  Small  Towns 

Pmnpiag  EngiBeii 

Conerete  Task  Coaslmction 

Brick  Veiioer  lor  Sution  BuSMiiigt 

Roofs  «iitd  Roof 


i^ 


INDEX  ON  PAGE  3 


PUBLISHED  BY  THE  ASSOCIATION 
C<  A.  Lichty.  Secretary 

226  W,  JACKSON  BOULEVARD 
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Solid  Wire  Glass 

MADE  BY  Th»  Caatinmm  A«e«M  HAS  B£EN 
INSTALLED  FOR  THE  ACCXMJNT  OF  THE 

Penn^lTania  Railroad  Compan)^ 


Broad  Street  Station;  Philadelphia 

Union  Station,  Baltimore 

Jersey  City  and  New  York  Terminals 


We  euarantee  "COBWEB"  our  new  panem  of  Solid 
Wire  GlaSB'against  breakage  in  tftHsit  and  installation  for 
one  year.  '       .        "'         ' 

It  stands  in  many  traces  where  other  roak^s 

of  wire  glass  have  failed 


Men  competent  and  critical  reqitirine  the  best,  give  it 
preference.  '  ■  - 

Solid  Wire  Glass  is  made  in  thicknesses  from  one  eighth 
to  one  inch  and  in  patterns  commonly  ktiown  as  Rough,  Rib? 
bed.  COBWEB  (figured  for  diffusion  of  light)  apd  PolisheA 

Pennsylyama  Wire 
'  ■   Glass  Co. 

PeBDBylTBniB'  BaildiBg 

Philade^yB,  Pa. 

100  BrMidiray,  New  Yorit  City 


PROCEEDINGS  OF  THE 


Twenty-first  Annual  Convention 


OF  THE 


AMERICAN  RAILWAY 

Bridge  and  Building  Association 

SucoeMor  lo  the 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 
BRIDGES  AND  BUILDINGS 

HELD  AT 

ST.  LOUIS,  MISSOURI 

OCTOBER  17-19.  1911 


^AMERICAJT 
RAILWAY 
BRIDGE 

BUILDING 

ASSN 
Offidd  Badse 


BRETHREN  PUBUSHING  HOUSE 

ELGIN.  ILLINOIS 

I9I2 
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Proceedings  of  the  1  wenty-fiist  Annual  G>nvention 

OF  THE 

American  Railway 
Bridge  and  Building  Association 

HELD  IN  THE  PLANTERS  HOTEL 

St.  Louis,  Mo.,  October  17,  18  and  19,  191  1 


MORNING  SESSION. 

Tuesday  October,  17,  1911. 

The  twenty-first  annual  convention  of  the  association  was 
called  to  order  at  10  A.  M.,  by  President  H.  Rettinghouse. 

Prayer  was  offered  by  Mr.  J.  N.  Penwell. 

The  President: — We  have  with  us  today  Mr.  John  Gundlach, 
president  of  the  city  council,  who,  in  the  absence  of  the  mayor,  will 
welcome  us  and  tender  us  the  keys  of  the  city. 

Mr.  Gundlach: — Mr.  President,  ladies  and  gentlemen:  It  is 
the  privilege  of  the  chief  executive  of  this  city  to  confer  the  free- 
dom of  the  city  upon  conventions  that  meet  here.  We  have  con- 
ventions of  all  kinds,  some  of  which  affect  the  public  interest  and 
public  welfare  more  or  less.  I  want  to  say  that  I  am  particularly 
delighted  to  not^'  the  promiscuousness,  or  rather  the  number  of 
ladies  present  at  this  convention.  I  want  to  say,  for  the  informa- 
tion of  the  ladies,  that  this  city  always  feels  safer  with  a  convention 
that  is  attended  by  a  large  number  of  ladies.  We  know,  however, 
that  they  are  a  deterrent  on  the  exuberance  of  some  of  the  con- 
vention delegates. 

The  mayor  of  the  city  is  not  able  to  be  present,  because  this 
is  the  day  of  the  annual  police  parade,  and  I  want  to  say  right  here 
that  I  hope  you  will  not  connect  the  parade  of  the  police  with  your 
convention;  it  is  an  annual  custom  and  is  simply  a  coincidence.  I 
do  not  believe  it  will  be  necessary  to  call  on  the  police  during  your 
presence  here,  on  account  of  the  great  number  of  ladies  that  are 
present  (Laughter). 

Ladies  and  gentlemen,  to  be  serious,  in  extending  to  you  a  wel- 
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come  to  the  city,  I  do  not  mean  to  convey  it  as  a  mere  matter  of 
form,  for  I  know,  and  I  want  you  to  feel,  that  every  citizen  in  St 
Louis  is  glad  to  welcome  you  and  would  have  you  carry  away  a 
good  impression  of  the  city.  We  do  not  claim  to  be  Utopians.  I 
do  not  think  that  you  will  find  St.  Louis  to  be  the  Utopia  of  civiliz- 
ation, but  we  have  a  great  many  things  that  will  appeal  to  you  and 
things  which  make  St.  Louis  a  very  attractive  city.  We  are  a 
large  commercial  city,  perhaps  more  so  than  is  evident  to  the  aver- 
age person  who  visits  us;  but  if  there  is  one  thing  that  we  are 
proud  of,  it  is  our  homes,  and  those  of  you  who  are  not  familiar 
with  this  city,  we  invite  to  make  an  inspection  of  our  homes.  I 
think  that  if  you  carry  away  the  correct  impression  of  our  homes 
you  will  get  the  best  possible  benefit  from  having  visited  the  city. 

Such  a  convention  as  this,  of  such  a  universal  character,  and 
of  such  wide-spread  interest  to  the  community,  is  really  one  of 
great  importance.  Every  delegate  to  this  convention  should  real- 
ize that  your  work  is  not  merely  mechanical,  but  brings  into  play 
a  constructive  intelligence  that  is  of  benefit  to  the  whole  communi- 
ty. The  experience  from  year  to  year  should  teach  us  to  do  bet- 
ter. 

Speculative  railroad  building  has,  fortunately  or  unfortunately, 
given  place  to  investment  railroading.  It  is  a  hopeful  sign  of  the 
times  that  people  are  not  going  to  build  railroads  just  simply  for 
the  purpose  of  personal  advancement  or  personal  interest,  but  that 
the  railroading  of  the  future  must  be  for  the  benefit  of  the  com- 
munity. The  interest  of  the  individual  must  always  be  merged 
with  the  interest  of  the  community,  for  the  greatest  interest  of 
the  individual  is  the  community  interest,  that  being  a  bequest  to 
posterity. 

I  trust  that  your  deliberations  while  here  will  be  marked  with 
that  degree  of  seriousness  which  you  gentlemen  can  appreciate  per- 
haps better  than  I,  and  that  the  convention  will  be  an  instructive 
one.  I  hope  that  the  committee  of  arrangements  will  provide  a 
series  of  entertainments  which  will  make  you  forget  your  homes, 
temporarily,  and  that  when  you  leave  it  will  be  with  the  hope  of 
coming  back  at  some  future  time  and  with  a  desire  to  tell  your 
friends  that  St.  Louis  is  a  very  good  place  to  come  to.  I  thank 
you  (Applause). 

The  President : — I  will  call  on  one  of  our  older  members,  Mr. 
Geo.  W.  Andrews,  to  respond  to  the  address  of  Mr.  Gundlach. 

Mr.  Andrews : — Mr.  Gundlach,  Mr.  President,  ladies  and  gen- 
tlemen :    About  ten  minutes  before  we  convened  our  president  came 
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to  me  and  said  that  he  desired  me  to  respond  to  the  address  of  the 
mayor  of  St.  Louis.  While  I  regret  very  much  that  the  mayor  has 
been  unable  to  attend,  we  certainly  feel  very  grateful  that  he  has 
sent  such  a  worthy  representative.  I  would  say  that  we  are  not 
strangers  to  St.  Louis.  Twenty  years  ago  a  small  number  of  men 
met  in  St.  Louis  and  organized  this  association.  We  feel,  there- 
fore, that  instead  of  being  strangers  in  St.  Louis,  this  organization 
is  simply  a  child  of  St.  Louis,  and  we  have  a  full  right  to  expect 
open  arms  from  our  mother.  We  have  been  received  with  open 
arms  by  all  cities  to  which  we  have  gone  to  hold  our  conventions, 
but  we  feel  that  we  have  a  special  right  to  demand  open  arms  in 
St.  Louis,  and  we  are  very  glad  indeed  to  come  here. 

If  you  will  permit  me  to  digress  for  a  moment,  I  will  give  you 
a  little  story  that  I  heard  only  a  few  days  ago  relative  to  "open 
arms.''  It  appears  that  in  an  old  colored  church  in  one  of  the 
southern  cities,  presided  over  by  Parson  Johnson,  the  parson  was 
one  day  caught  embracing  one  of  the  ewe  lambs  of  his  congrega- 
tion and  the  elders  took  exception.  They  called  the  old  gentleman 
before  the  board,  investigated  the  affair  and  asked  him  to  state  his 
reasons  for  embracing  the  handsomest  ewe  lamb  in  the  congr^^- 
tion,  and  his  response  was :  "  Brethren,  haven't  you  never  seen  the 
picture  of  the  good  man  with  the  lamb  in  his  arms?  If  the  good 
man  sets  the  example  to  us  with  the  lamb  in  his  arms,  why  shouldn't 
your  parson  have  the  lamb  in  his  arms  ?  "  The  deacons,  after  con- 
sidering the  matter,  decided  about  as  follows :  "  Whereas,  it  may 
be  necessary  for  Parson  Johnson  to  have  a  lamb  in  his  arms,  there- 
fore, be  it  resolved,  that  when  it  does  become  necessary  for  Parson 
Johnson  to  have  a  lamb  in  his  arms,  that  he  make  that  lamb  a  ram 
lamb"  (Applause).  I  think,  Mr.  President,  that  is  one  of  the  rea- 
sons a  great  many  of  us  bring  our  wives  to  the  convention  (Laugh- 
ter). 

Now,  Mr.  Gundlach,  I  will  not  tire  the  association,  nor  you, 
but  I  will  say,  on  behalf  of  the  association,  that  we  thank  you,  as 
the  representative  of  St.  Louis,  for  your  hearty  welcome,  and  I 
sincerely  hope  that  we  will  make  this  the  meeting  place  of  each 
and  every  one  of  our  ten-year  anniversary  conventions. 

The  President: — The  next  matter  in  order  is  the  roll  call 
which,  however,  is  handled  by  a  system  of  registration,  and  I  ask 
every  member  who  has  not  yet  registered  to  do  so  as  speedily  as 
possible  and  to  be  sure  about  doing  so,  in  order  that  no  one  will  be 
missed.  The  registration  cards  are  at  the  entrance  to  the  conven- 
tion hall    The  registration  showed  the  following  members  present : 
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Carter,  E.  M.,  Supvr.  B.  &  B.,  T.  C  R.  R.,  Nashville,  Tenn. 

CosTOLO^  J.  A.,  Insp.  Trans.  Boats,  M.  P.  Ry.,  St  Louis,  Mo. 

Cunningham,  A.  O.,  Ch.  Engr.,  Wabash  R.  R.,  St  Louis,  Mo. 

Dupree,  J.,  Supt  W.  S.,  C.  T.  H.  &  S.  E.  Ry.,  Crete,  111. 

Eggleston,  W.  O.,  Br.  Inspr.,  Erie  R.  R.,  Huntington,  Ind. 

Eluott,  R.  O.,  Supvr.  B.  &  B.,  L.  &  N.  K.  R.,  Nashville,  Tenn. 

Fake,  C.  H.,  Ch.  Engr.,  M.  K.  &  B.  T.  R.  R.,  Bonne  Terre,  Mo. 

Ferdina,  a.  H.,  For.  B.  &  B.,  St  L.  I.  M.  &  S.  Ry.,  St  Louis. 

FkAziER,  W.  C  Supvr.  B.  &  B.,  S.  P.  L.  A.  &  S.  L.  R.  R.,  Los  Angeles. 

FuLLSM,  T.  J.,  Supt,  Buildings,  I.  C  R.  R.,  Chicago. 

Griffith,  F.  M.,  Supt  B.  &  B.,  C  &  O.  Ry.,  Covington,  Ky. 

Guild,  Edw.,  Supt  B.  &  B.,  P.  M.  R.  R.,  Grand  Ledge,  Mich. 

GuMPHREY,  M.  £.,  Mast  Carp.,  C.  R.  L  &  P.  Ry.,  Eldon,  Mo. 

Haowen,  L.  D.,  Eng.  Mas.  Con.,  C  M.  &  St  P.  Ry.,  Chicago. 

Hand,  G.  W.,  Asst  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Hausgen,  W.,  Supvr.  B.  &  B.,  Mo.,  Pac  Ry.,  Sedalia,  Mo. 

Hofecker,  p.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Auburn,  N.  Y. 

Hall,  Thos.,  Div.  For.,  M.  C.  R.  R.,  St  Thomas,  Ont. 

HoPKE,  W.  T.,  Mast  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 

Horning,  H.  A»  Supt  B.  &  B.,  M.  C.  R.  R.,  Jackson,  Mich. 

Jewell,  J.  O.,  Supt  B.  &  B.,  C  T.  H.  &  S.  E.  Ry.,  Terre  Haute,  Ind. 

Jonah,  F.  G.,  Ch.  Engr,  Const,  Frisco  Lines,  St  Louis. 

JUTTON,  Lee,  Gen.  Insp.  Bridges,  C.  &  N.  W.  Ry.,  Chicago. 

KiLLAM,  A.  £.,  Insp.  B.  &  B.,  I.  C  R.,  Moncton,  N.  B. 

Large,  H.  M.,  Mast  Carp.,  G.  R.  &  I.  Ry.,  Ft  Wayne,  Ind. 

Larson,  John,  Ofs.  Engr.,  32  No.  Qark  St,  Chicago. 

Leake,  T.  S.,  Gen.  Contractor,  Chicago. 

Lichty,  C.  a..  Gen.  Inspector,  C  &  N.  W.  Ry.,  Chicago. 

LoFTiN,  E.  L.,  Supvr.  B.  &  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

Mann,  J.  M.,  Gen.  For.  B.  &  B.,  F.  W.  &  D.  C  Ry.,  Ft  Worth,  Tex. 

Markley,  a.  S.,  Mast.  Carp.,  C.  &  E.  I.  R.  R.,  Danville,  111. 

Marklby,  J.  H.,  Mast.  B.  &  B.,  T.  P.  &  W.  Ry.,  Peoria,  111. 

McKeel,  W.  S.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 

McLean,  N.,  Mast  Carp.,  Erie  R.  R.,  Huntington,  Ind. 

McNab,  a.,  Supvr.  B.  &  B..  P.  M.  R.  R.,  Holland,  Mich. 

Meyers,  W.  F.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Belle  Plainc,  la. 

MoEN,  J.  D.,  For.  B.  &  B.,  C  &  N.  W.  Ry.,  Boone,  la. 

Moore,  W.  H.,  Engr.,  Bgs.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

Mustain,  B.  J.,  Supt.  W.  S.,  E.  P.  &  S.  W.  Ry.,  El  Paso.  Tex. 

Noon,  W.  M.,  Supt  B.  &  B.,  D.  S.  S.  &  A.  Ry.,  Marquette,  Mich. 

NuBLLE,  J.  H.,  Engr.  M.  of  W.,  N.  Y.  O.  &  W.  Ry.,  Middletown,  N.  Y. 

O'Neill,  P.  J.,  Mast  Carp.,  L.  S.  &  M.  S.  Ry.,  Adrian,  Mich. 

Patterson.  S.  F..  Gen.  For.  B.  &  B.,  B.  &  M.  R.  R.,  Concord,  N.  H. 

Penwell,  J.  N.,  Supvr.  B.  &  B.,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 

Perkins,  H.  D.,  Danville,  111. 

Perry,  W.  W.,  Mast.  Carp.,  P.  &  R.  Ry..  Williamsport,  Pa. 

Pickering,  B.  F.,  Supt  B.  &  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
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Powell,  W.  T^  Supt  B.  &  B.,  C.  &  S.,  Ry.,  Denver,  Colo. 

Rettinghouse,  H.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 

RiNEY,  M.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

RoHBocK,  W.  L,  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Cleveland. 

Sattley,  R.  C,  Valuation  Engr.,  C.  R.  1.  &  P.  Ry.,  Chicago. 

ScHALL,  F.  E.,  Bridge  Engr.,  L  V.  R.  R.,  So.  Bethlehem,  Pa. 

ScRiBNER,  C.  J.,  Bldg.  Inspr.,  C.  B.  &  Q.  R.  R.,  Chicago. 

Shedd,  a.  R.,  Asst.  Gen.  Brg.  Insp.,  C.  &  N.  W.  Ry.,  Chicago. 

Sheldon,  J.  B.,  Supvr.,  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence,  R  I. 

Stannard,  J  as.,  1602  Broadway,  Kansas  City,  Mo. 

Staten,  J.  M.,  Gen.  Insp.  Brdgs.,  C.  &  O.  Ry.,  Richmond,  Va. 

Storck,  E.  G.,  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia. 

Strouse,  W.  F.,  Asst.  Engr.,  B.  &  O.,  R.  R.,  Baltimore. 

Sweeney,  W.  M.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Green  Bay,  Wis. 

Tanner,  S.  C,  Mast  Carp.,  B.  &  O.  R.  R.,  Baltimore. 

Tanner,  F.  W.,  M.  of  W.  Insp.,  Mo.  Pac  Ry.,  St  Louis. 

Taylor,  F.  A.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland,  Md. 

Thomas,  C.  K,  Gen.  For.,  W.  W.,  I.  C.  R.  R.,  Chicago. 

Thorn,  J.  O.,  Mast  Carp.,  C.  B.  &  Q.  R.  R.,  Beardstown,  111. 

Weise,  F.  E.,  Chief  Qerk,  C  M.  &  St.  P.  Ry.,  Chicago. 

Welker,  G.  W.,  Supvr.  B.  &  B.,  Sou.  Ry^  Alexandria,  Va. 

Wenner,  E.  R.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Ashley,  Pa. 

Whih,  J.  B.,  For.  W.  S.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Wilkinson,  J.  M.,  Supvr.  B.  &  B.,  C.  N.  R.  R.,  VanWert,  O. 

Yappen,  a.,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

ZooK,  D.  C  Mast.  Carp.,  Pa.  Lines  W.,  Ft  Wayne,  Ind. 

The  following  applicants  for  membership  subsequently  elected, 
were  also  present : 

Case,  F.  M.,  For.  W.  S.,  C.  &  N.  W.  Ry.,  Belle  Plaine,  la. 

Clopton,  a.  S.,  Supt.  B.  &  B.,  \L  K.  &  T.  Ry.,  Parsons,  Kans. 

Ettinger,  C  Gen.  Ptr.  For.,  L  C.  R.  R.,  Chicago. 

Johnston,  C.  E.,  Ch.  Engr.,  K.  C.  S.  Ry.,  Kansas  City,  Mo. 

Lawrence,  P.  P.,  Gen.  Br.  For.,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 

Murray,  Edw..  Asst  Engr.  B.  &  B.,  C  M.  &  P.  S.  Ry.,  Miles  City,  Mont. 

Muscrave,  C.  T.,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 

Schneider,  P.  K,  Archt,  M.  C.  R.  R.,  Jackson,  Mich. 

Smith,  C.  E.,  Bridge  Engr.,  Mo.  Pac  Ry.,  St  Louis. 

SwARTZ,  H.  C,  Mast  B.  &  B..  G.  T.  Ry.,  St  Thomas.  Ont 

Taylor.  J.  J.,  Supt  B.  &  B.,  K.  C.  S.  Ry.,  Texarkana,  Tex. 

Teaforo,  J.  B.,  Supvr.  B.  &  B.,  Sou.  Ry.,  Princeton,  Ind. 

Van  Auken,  A.  M.,  Ch.  Engr.,  M.  D.  &  G.  R.  R.,  Nashville,  Ark. 

Wallenfelsz.  John,  Mast.  Carp.,  Pa.  Lines  W.,  Cambridge,  O. 

Warcup,  C  F.,  For.  W.  S.,  G.  T.  Ry.,  St.  Thomas,  Ont 

Total  number  registered,  102. 

The  President: — The  next  matter  in  order  is  the  reading  of 
the  minutes  of  the  last  meeting,  but  inasmuch  as  they  have  been 
printed  we  will  dispense  with  the  reading  as  has  been  our  custom. 
It  will,  however,  be  necessary  that  a  motion  be  made  to  that  effect. 

On  motion  the  reading  of  the  minutes  was  dispensed  with. 

Next  in  order  will  be  the  president's  address. 


14  president's  address 

PRESIDENT'S  ADDRESS. 

We  have  again  assembled  at  the  birthplace  of  this  association.  When, 
20  years  ago,  a  little  band  of  faithful  members  of  the  bridge  and  building 
craft  gathered  in  this  city  to  organize  themselves  into  what  they  styled  the 
American  International  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings  it  was  little  thought  at  that  time  what  proportions  the  newly 
bom  child  would  assume,  how  it  would  grow,  and  what  important  position 
it  was  destined  to  occupy  in  the  railroad  world.  Today  we  can  proudly  look 
back  upon  our  achievements,  and  pay  tribute  fitting  and  well  earned  to  the 
founders  of  this  association.  Well  may  we  be  proud  not  only  of  the  results 
of  our  investigations,  our  committee  reports  and  discussions  that  have  gone 
forth,  in  the  shape  of  our  annual  publication  to  become  a  text  book  in  bridge 
and  building  work;  not  only  may  we  be  proud  of  the  personal  achievements 
and  successes  of  individual  members;  but  we  may,  also,  and  not  leastly,  be 
proud  of  the  good  and  harmonious  feeling,  the  good  fellowship  which  has 
ever  existed  and  today  does  exist  and  will  continue  to  exist  in  our  beloved 
organization. 

When  the  founders  of  this  society  met  for  the  first  time  in  annual  con- 
vention in  this  city  there  was  no  contention,  or  dissension  whatever,  but  we 
read  in  the  proceedings  of  the  first  annual  convention  (and  the  book  of  pro- 
ceedings is  very  small,  only  8  pages  against  about  300  pages  of  today's  pro- 
ceedings) how  harmoniously  the  business  was  conducted.  This  spirit  has 
prevailed  throughout  the  twenty  years  of  existence,  and  the  men  elected  by 
this  association  to  conduct  its  affairs  have  been  of  the  right  stamp,  and  they 
have  preserved  the  spirit  of  old.  There  has  been  always  a  spirit  of  toler- 
ance and  broad  gauge  good  fellowship.  We  have  not  permitted  political  or 
religious  discussions  in  or  out  of  the  convention  hall.  We  have  ever  been 
adhering  to  the  stout  belief  that  the  Almighty  cares  not  whether  one  human 
being  has  accidentally  been  thrown  into  the  bosom  of  this  church,  and  another 
into  the  bosom  of  another  church,  and  that  God  looks  with  a  kindly  eye 
upon  him  who  loves  his  neighbor  as  himself;  who  carries  out  his  mandates 
in  his  own  fashion;  who  is  true  to  his  fellow  beings  and  to  himself;  and  who 
spreads  the  gospel  of  brotherly  love. 

Some  of  the  old  guard  are  still  with  us,  and  some  of  them  are  present 
at  this  convention.  It  is  needless  to  say  that  we  all  extend  to  them  the 
glad  hand  of  welcome  to  this  our  home-coming  day.  It  is  a  home-coming 
day  indeed,  and,  personally,  it  is  a  home  coming  to  me,  as  I  joined  the 
association  at  the  convention  in  this  city  in  1900. 

I  want  to  tell  you  of  a  little  incident  that  happened  at  that  time,  and 
which  goes  to  show  that  even  then  some  of  the  older  members  would  be 
mistaken  in  their  judgment.  My  wife,  who,  as  usual,  had  me  in  tow  on 
the  morning  of  the  first  day  of  the  convention,  led  me  to  a  table  in  the 
breakfast  room  of  the  Southern  hotel,  where  another  elderly  couple  were 
already  seated.  We  concluded  from  their  conversation,  that  they  belonged 
to  the  great  family  of  convention  people,  but  as  my  wife  is  rather  timid,  and 
I  am  more  so,  we  did  not  at  once  seek  to  make  ourselves  acquainted.  How- 
ever, we  became  quite  intimately  acquainted  with  the  same  couple  later  on, 
and  some  years  after  were  told  by  them  that  they  thought  we  were  a  newly- 
married  couple  and  on  our  wedding  trip.  Now,  when  it  is  considered  that 
I  was  so  close  to  40  years  as  to  leave  but  little  margin  (I  won't  tell  you  how 
old  my  wife  was),  it  is  doubly  strange  that  Bro.  W.  O.  Eggleston  and  his 
estimable  wife  (who  were  the  couple  in  question)  should  display  such  bad 
judgment. 

I  have  told  you  that  I  was  timid  at  that  time.  I  listened  attentively  to 
the  discussions,  but  could  not  muster  up  enough  courage  to  get  up  and  take 
part  in  the  proceedings.  I  have  often  noticed  since  that  time  that  new  mem- 
bers act  likewise,  and  at  their  first  convention  they  will  be  as  silent  as  the 
tomb,  and  much  valuable  information  will  remain  dormant.  I  believe  it  to 
be  the  duty  of  the  presiding  officer  to  bring  our  new  members  into  the  dis- 
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cussions,  and  I  want,  therefore,  to  serve  fair  notice  on  all  new  members  that 
they  will  be  called  upon. 

In  the  past  most  of  our  presidents  have,  in  their  annual  addresses,  given 
a  resume  of  the  association's  history.  I  find  that  it  will  be  a  useless  tres- 
pass upon  your  time  to  do  so,  as  our  able  secretary  has  relieved  me  of  that 
duty  through  his  recent  publication  in  the  association  **  Bulletin,'^  giving  both 
the  early  and  the  late  history  of  the  association. 

The  reports  of  the  secretary  and  treasurer  will  be  received  in  regular 
form  later,  and  will  give  you  in  comprehensive  form  all  the  business  informa- 
tion desired.  Suffice  it,  therefore,  to  say  that  our  membership,  from  a  char- 
ter list  of  60,  in  1891,  and  a  membership  of  143,  in  1900,  has  steadily  grown 
to  a  present  membership  of  500.    We  are,  therefore,  prosperous. 

Death  has  invaded  our  ranks  and  has  removed  from  us  W.  B.  Wood,  T. 
A.  Causey,  H.  M.  Henson,  C.  F.  Spencer,  also  three  pioneers  in  the  bridge 
and  building  service,  H.  P.  Morrill,  Henry  Crane  and  W.  D.  Waldcn.  It  is 
a  strange  and  sad  coincidence,  that  the  three  last  named  were  all  life  mem- 
bers of  this  association  and  retired  employes  of  the  Chicago  &  Northwestern 
Ry.  The  committee  on  memoirs  will  fittingly  pay  tribute  to  the  memory  of 
these  departed  members.  To  me,  personally,  it  has  been  a  greater  loss,  as  I 
was  intimately  acquainted  with  all  three  of  them,  and  in  a  business  way  con- 
nected with  one  of  them,  the  late  W.  D.  Walden,  and  a  grand  old  man  and  a 
jewel  in  his  profession. 

One  thing  more:  I  can  not  thank  too  much  our  secretary  for  his  un- 
tiring efforts  in  behalf  of  this  association  in  genera],  and  his  equally  un- 
tiring efforts  in  my  personal  behalf.  As  many  of  you  know,  I  was  suddenly 
stricken  with  what  nearly  proved  to  be  a  fatal  illness,  which  prevented  me 
from  attending  the  executive  committee  meeting  in  Chicago,  in  March,  and 
which  made  me  unfit  for  business  for  several  months  later,  and  which  was 
only  relieved  through  a  serious  operation.  Brother  Lichty  went  about  and 
did  my  association  work  in  addition  to  his  own,  and  I  can  not  thank  him 
too  much.  In  thanking  you,  therefore,  for  the  honor  which  you  bestowed 
upon  me  a  year  ago,  it  is  but  just  to  you  to  say  that  I  have  been  but  poorly 
able  to  fulfill  my  duties. 

From  the  information  on  hand  it  appears  that  we  have  some  valuable 
committee  reports,  and  there  is  promise  of  valuable  and  interesting  discussions. 
We  want  all  of  you  to  display  full  interest,  as  such  will  be  necessary  in  order 
to  make  the  discussions  valuable,  and  enable  us  to  present  to  the  railroad  world, 
as  recommended  practice,  methods  which  have  been  tested  out;  and  thereby 
uphold  and  stren^hen  the  reputation  of  the  American  Railway  Bridge  and 
Building  Association. 

The  President: — The  next  in  order  is  the  report  of  the  com- 
mittee on  membership. 


REPORT    OF    MEMBERSHIP    COMMITTEE. 

Salt  Lake  City,  Oct.  15,  1911. 

The  membership  committee  sent  out  application  blanks  and  circulars  as 
has  been  the  custom  for  several  years.  The  first  page  of  the  circular  gave 
a  list  of  the  officers  and  the  members  of  the  executive  committee ;  pages  two 
and  three  set  forth  the  aims  and  purposes  of  the  association,  and  contained  the 
invitation  for  making  application  for  membership;  page  four  contained  a  list 
of  the  subjects  for  report  and  discussion  to  come  before  the  St.  Louis  con- 
vention. 

Each  member  of  the  committee  worked  a  certain  territory  and  the  secre- 
tary rendered  valuable  assistance  in  connection  with  the  work  of  the  com- 
mittee in  writing  personal  letters.  The  personal  work  of  individual  members 
added  greatly  in  making  this  list  of  93  applicants  the  largest  in  the  history 
of  the  organization,  the  next  largest  class  having  been  presented  in  1904,  when 
89  were  added  to  the  membership. 
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Our  membership  has  grown  wonderfully  in  the  western  territory  during 
the  past  two  years,  and  we  are  especially  indebted  to  Mr.  Rear  for  his  per- 
sonal work  on  the  Pacific  slope.  He  has  presented  the  names  of  about  40 
applicants  during  the  past  fourteen  months. 

The  following  list  of  applicants  is  presented  for  your  consideration  at  this 
meeting : — 

NEW  MEMBERS. 

E.  E.  Allard,  For.  B.  &  B.,  Mo.  Pac.  Ry.,  St  Louis. 

F.  J.  Arnold,  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 
C.  J.  AsTRUE,  Asst.  Engr.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 

G.  E.  Boyd,  Supt.  B.  &  B..  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 
Hugh  Bulger,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 
W.  H.  Burgess,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Stockton,  Cal. 

E.  Cahill,  Genl.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Binghamton,  N.  Y. 
J.  T.  Caldwell,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

F.  M.  Case,  For.  W.  S.,  C.  &  N.  W.  Ry.,  Belle  Plaine,  la. 

A.  S.  Clopton,  Supt.  B.  &  B.,  M.  K.  &  T.  Ry.,  Parsons,  Kans. 
J.  F.  CuLLEN,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Pocatello,  Idaho. 
Wm.  C  Dale,  For.  W.  S.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 
O.  F.  Dalstrom,  Ch.  Dftsm.  Br.  Dept.,  C.  &  N.  W.  Ry.,  Chicago. 
Geo.  Dickson,  For.  Brdgs.,  Sou.  Pac.  Co.,  Oakland,  Cal. 

E.  M.  DoLAN,  Bldg.  Inspr.,  Mo.  Pac.  Ry.  Sys.,  St.  Louis. 

H.  S.  Douglass,  Supvr.  B.  &  B.,  Sou.  Ry.,  Charleston,  S.  C. 

H.  A.  Elwell,  Supvr.  B.  &  B.,  C.  G.  W.  Ry.,  Clarion,  la. 

C.  Ettinger,  Gen.  Ptr.  For.,  I.  C.  R.  R.,  Chicago. 

A.  H.  Ferdina,  For.  B.  &  B.,  St.  L.  L  M.  &  S.  Ry.,  St.  Louis. 

J.  F.  Fisher,  Bridge  Inspr.,  Sou.  Pac.  Co.,  Sacramento.  Cal. 

Morris  Fisher,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Ogden,  Utah. 

Oscar  Forsgren,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Brigham,  Utah. 

Phil.  Fritz,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

J    A.  Givens,  Asst.  Div.  Engr.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

C.  Gnadt,  Br.  For.,  St.  L.  I.  M.  &  S.  Ry.,  Poplar  Bluff,  Mo. 

Lon  Graves,  For.  B.  &  B.,  St.  L.  I.  M.  &  S.  Ry.,  Monroe,  La. 

Peter  Guisto,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 

N.  L.  Hall,  Supvr.  B.  &  B.,  Sou.  Ry.,  Greensboro,  N.  C. 

Wm.  C.  Harmon,  Br.  Inspr..  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

W.  B.  Harris,  Div.  Engr.,  M.  &  O.  R.  R.,  Murphysboro,  111. 

H.  R.  Hill,  Asst.  Supvr.  B.  &  B.,  L.  &  N.  R.  R..  Birmingham,  Ala. 

J.  W.  HoLCOMB,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Buffalo,  N.  Y. 

Jno.  Hublev,  Steel  Br.  For.,  Sou.  Pac.  Co.,  Colfax,  Cal. 

J.  M.  Hurt,  For.  B.  &  B.,  T.  C.  R.  R.,  Nashville,  Tenn. 

C.  A.  Jensen,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 

C.  E.  Johnston,  Ch.  Engr.  K.  C.  Sou.  Rv.,  Kansas  City,  Mo. 

A.  E.  Kemp,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Hazelton,  Pa. 

G.  W.  Kinney,  Inspr.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Salt  Lake  Citv. 
M.  R.  Krutsinger,  Supvr.  B.  &  B.,  W.  Pac.  Rv..  Sacramento,  Cal. 
W.  J.  Lacy,  For.  B.  &  B.,  St.  L.  I.  M.  &  S.  Rv.,  Poplar  Bluff,  Mo. 
A.  W.  Lasher,  Asst.  Enj?r.,  Sou.  Pac.  Co.,  Snisun,  Cal. 

P.  P.  Lawrence,  Genl.  For.  Brdgs.,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 
T.  J.  LiNEHAN,  For.  Brdgs.,  Sou.  Pac.  Co..  Ventura,  Cal. 
Harry  Lodge,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 
J.  B.  Malloy,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 
J.  D.  Mathews,  Div.  Engr.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 

F.  D.  Mattos,  Supt.  Wood  Pres.  Wks..  S.  P.  Co.,  W.  Oakland,  Cal- 
C.  W.  McCandless,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Ventura,  Cal. 

R.  S.  McCoRMiCK,  Ch.  Enfirr.,  A.  C.  &  H.  B.  Ry.,  Sault  Ste.  Marie,  Ont. 
Danl.  McGee,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Angus  M.  McLeod,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland.  Cal. 
A.  McQueen,  Gen.  For.  Brs.,  D.  L.  &  W.  R.  R.,  Binghamton,  N.  Y. 
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D.  A.  McRae,  Carp.  For.,  C.  P.  R.,  Cranbrook,  B.  C. 

E.  S.  Meloy,  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
E.  C  Morrison,  Div.  Engr.,  Sou.  Pac  Co.,  San  Francisco. 

Edwd.  Murray,  Asst.  Engr.,  B.  &.  B.,  C.  M.  &  P.  S.  Ry.,  Miles  City,  Mont 

C  T.  MusGRAVE,  For.  B.  &  B.,  O  S.  L  R.  R.,  Idaho  Falls,  Idaho. 

W.  V.  Parker,  For.  B.  &  B.,  Rock  Island  Lines,  Amarillo,  Tex. 

P.  E  Parsons,  For.  B.  &  B.,  O.  S.  L.  R.  R..  Salt  Lake  City. 

S.  J.  Powell,  Div.  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Ogden,  Utah. 

J.  E.  Ranney.  Genl.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Buflfalo,  N.  Y. 

A.  G.  Rask,  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.  Ry.,  Spooner,  Wis. 

C.  E  Redmond,  Supvr.  B.  &.  B.,  St.  L.  I.  M.  &  S.  Ry.,  Van  Buren,  Ark. 
J.  S.  Replogle,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland,  Cal. 

R.  W.  Richardson,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Sioux  City,  la. 
A.  L  Robinson,  Br.  Inspr.  Sou.  Pac.  Co.,  Stockton,  Cal. 
R.  B.  Robinson,  Asst.  Engr.,  O.  S.  L.  R.  R.,  Rupert,  Idaho. 
Aug.  Ruge,  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.  Ry.,  Mankato,  Minn. 

D.  W.  Scannell,  For.  B.  &  B..  S.  P.  L.  A.  &  S.  L.  R.  R.,  Salt  Lake  City. 
P.  E  Schneider,  Architect,  M.  C.  R.  R.,  Jackson,  Mich. 

W.  W.  Sheldon,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland,  Cal. 

Jas.  Skeoch,  Gen#  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Dunmore,  Pa. 

C.  E  Smith,  Br.  Engr.,  Mo.  Pac.  Ry.  Sys.,  St.  Louis. 

A.  C.  Snyder,  For.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Glenwood  Springs,  Colo. 

H.  Stamler,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Paris,  Ky. 

E  A.  Stanley,  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  St.  Louis. 

C.  A.  Stelle,  Div.  Engr.,  W.  &  L.  E.  R.  R.,  Canton,  O. 

W.  A.  Swallow,  Ch.  Engr.,  Ga.  &  Fla.  Ry.,  Augusta,  Ga. 

H.  C.  Swartz,  Master  B.  &  B.,  G.  T.  R.,  St.  Thomas,  Ont. 

J.  J.  Taylor,  Supt.  B.  &  B.,.K.  C.  S.  Ry.,  Texarkana,  Tex. 

J.  B.  Teaford,  Supvr.  B.  &  B.,  Sou.  Ry.,  Princeton,  Ind. 

E  E  Templin,  For.  Carp.,  P.  &  R.  Ry.,  Pottsville,  Pa. 

J.  E  Travis,  Br.  For.,  I.  C.  R.  R.,  Carbondale.  IH. 

J.  H.  Travis,  Insp.  Iron  Br.  Erec,  C.  &  N.  W.  Ry.,  Chicago. 

A.  M.  Van  Auken,  Ch.  Engr.,  M.  D.  &  G.  R.  R.,  Nashville,  Ark. 

E  J.  Vincent,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

J.  Wallenfelsz,  Mast.  Carp.,  Pa.  Lines  W.,  Cambridge,  O. 

C.  H.  Walther,  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  Poplar  BIuflF,  Mo. 

C.  F.  Warcup,  For.  W.  S.,  G.  T.  R.,  St.  Thomas,  Ont. 

Norton  Ware,  Br.  Engr.,  W.  Pac.  Ry.,  San  Francisco. 

A.  Weldon,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

B.  F.  Whiting,  Supvr.  B.  &  B.,  M.  &  O.  R.  R.,  Murphysboro,  111. 
J.  P.  Wood,  For.  B.  &  B.,  P.  M.  R.  R.,  Edmore,  Mich. 

Total  number  of  new  members,  93. 

Respectfully  submitted, 

A.  H.  King,  Chairman. 


The  Secretary  was  instructed  by  a  vote  of  the  association  to 
cast  one  ballot  for  the  election  of  the  applicants,  making  them 
members,  whereupon  they  were  declared  as  being  entitled  to  all  the 
rights  and  privileges  of  the  association. 

A  recess  was  taken  for  distributing  the  badges  and  for  the 
pa)Tnent  of  annual  dues. 

The  President: — Before  proceeding  I  want  to  say  that  in  order 
to  help  out  matters  we  will  ask  each  member  on  rising  to  mention 
his  name,  in  order  to  aid  the  stenographer  in  his  work.  I  will  ap- 
point Mr.  Lee  Jutton  to  act  as  assistant  secretary  during  this  con- 
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vention.  I  wish  to  announce  that  when  we  adjourn  at  12  o'clock, 
we  will  go  to  the  court  house  to  have  a  group  picture  taken,  to  in- 
clude ladies  and  visitors. 

We  will  next  have  the  report  of  the  executive  committee. 

REPORT   OF   EXECUTIVE  COMMITTEE. 

At  the  close  of  the  Denver  meeting  it  was  decided  to  grant  a  loan  of 
$100  to  Mr.  H.  M.  Henson,  to  enable  him  to  keep  up  his  life  insurance 
policy. 

The  secretary  was  authorized  to  have  printed  1,200  copies  of  the  pro- 
ceedings ;  six  hundred  copies  to  be  bound  in  cloth  and  a  like  number  to  be 
bound  in  paper  covers. 

The  expenses  of  the  committee  on  arrangements  for  the  Denver  conven- 
tion were  paid  by  the  secretary  from  the  funds  of  the  association. 

It  was  decided  to  have  a  meeting  of  the  executive  committee  at  Chicago 
in  the  month  of  March  at  a  time  to  be  announced  by  the  president. 

About  thirty  members  met  at  the  Congress  Hotel,  Chicago,  March  22,  1911. 
Matters  pertaining  to  the  welfare  of  the  association  were  discussed,  but  no 
regular  business  was  transacted. 

A  business  session  was  held  at  the  Planters  Hotel  Monday  evening.  Oct 
18,  1911.  The  secretary  was  authorized  to  purchase  such  articles  of  furni- 
ture as  were  necessary  for  keeping  the  files  and  records  of  the  association. 
An  outline  of  the  features  of  entertainment  was  gone  over  with  the  chairman 
of  the  committee  on  arrangements. 

The  secretary  reported  that  the  loan  of  $100  which  had  been  made  to  Mr. 
Henson  one  year  ago  had  been  returned,  after  having  been  used  to  pay  his 
life  insurance  premium,  which  was  of  considerable  importance,  for  Mr.  Hen- 
son died  about  two  months  later  and  the  family  were  able  to  receive  the 
amount  due  from  the  insurance,  which  might  otherwise  have  been  for- 
feited. 

No  further  business  appearing,  the  meeting  was  adjourned. 

The  President: — We  will  now  have  the  reports  of  the  secre- 
tary and  of  the  treasurer. 


REPORT   OF   THE    SECRETARY. 

It  may  well  be  said  that  the  association  is  in  a  growing  and  prosperous 
condition.  Our  membership  has  steadily  increased  until  we  arc  beyond  the 
five  hundred  mark.  Most  of  the  new  members  which  have  joined  the  as- 
sociation in  the  past  two  years  are  from  the  western  half  of  the  United 
States,  which  is  largely  due  to  the  personal  efforts  of  Mr.  Geo.  W.  Rear  and 
Mr.  A.  H.  King. 

Twelve  hundred  copies  of  our  1910  proceedings  were  issued,  one-half  in 
paper  covers,  the  other  half  in  cloth  binding.  There  has  been  a  growing  de- 
mand for  our  publication  from  libraries,  technical  societies  and  institutions 
of  learning,  and  all  such  institutions  making  application  have  been  furnished. 

Four  numbers  of  the  Bulletin  were  issued  during  the  year.  The  secre- 
tary would  ur^e  upon  all  members  the  importance  of  sending  in  items  of  in- 
terest for  publication. 

Death  has  removed  from  our  midst  eight  of  our  most  worthy  members. 
Memoirs  of  these  deceased  brothers  will  be  published  in  the  proceedings* 
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FINANQAL. 

RECZIPTS. 

Balance  on  hand  last  report,  $  435.77 

Fees  and  dues,  961.00 

Advertisements,    1,451.80 

Sale  of  books,  19.50 

Badges,    8.00    $2,876.07 

EXPENDITURES. 

Stationery  and  office  supplies,  $  9.65 

PosUge, 115.14 

Printing,    840.69 

Drafting,  35.00 

Editing,  65.00 

Badges,    79.80 

Treasurer's  bond,  7.50 

Stenographer,   125.00 

Committee  expenses,  18.70 

Salaries,    600.00 

Expenses,  Secretary  Emeritus,   52.05 

Annual  meeting  expenses, 213.90 

Telegrams,  express,  etc.,  14.75 

Miscellaneous  items,  15.50    $2,192.68 

Balance  on  hand,  $  683.39 

C.   A.   LiCHTY, 

Secretary. 

REPORT  OF  THE  TREASURER. 

Cash  on  hand,  last  report,  $1,272.55 

Interest  to  Jan.  1,  1911,  12.85 

Cash  on  hand  Jan.  1,  1911,  $1,285.40 

Interest  to  July  1,  1911,  25.70 

Balance  on  hand  Oct.  19,  1911,  $1,311.10 

J.  P.  Canty, 

Treasurer. 

The  President : — I  have  just  a  few  things  that  I  want  to  say  in 
connection  with  the  forthcoming  business.  There  has  been  a  good 
deal  of  valuable  time  lost  heretofore  in  our  association  meetings 
hiecause  the  members  wander  away  from  the  subject,  and  although 
I  may  make  some  enemies  during  these  business  meetings  I  want 
it  understood  that  I  shall  not  allow  any  digression  from  the  subject 
whatever.  I  ask  the  members  to  aid  me  in  enforcing  this  rule.  It 
has  often  happened  that  while  discussing,  for  instance,  gasoline  en- 
gines, some  member  would  get  up  and  before  he  got  through  he 
might  be  talking  about  a  load  of  hay.  There  is  too  much  time 
lost  in  this  way  and  I  believe,  if  the  members  will  assist,  that  we 
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will  have  our  business  conducted  more  intelligently.  I  do  not  want 
to  be  understood  as  criticising  any  of  my  predecessors,  but  never- 
theless you  will  agree  with  me  that  this  rule  should  be  enforced. 

It  has  always  been  my  experience  that  during  the  first  day  of 
the  convention,  the  largest  and  best  interest  is  manifested,  and  wc 
want  therefore,  to  do  as  much  work  today  as  possible.  The  ex- 
ecutive committee  discussed  this  matter  in  a  short  meeting  last 
night,  and  among  other  things  decided  to  hold  a  session  tonight 
which,  however,  may  be  short,  and  the  subject  matter  for  that 
session  will  consist  of  the  report  of  the  committee  on  "  Roofs  and 
Roof  Coverings."  There  will  be  some  outside  parties  who  will  ad- 
dress us  on  the  subject  and  that  will  make  the  meeting  doubly  inter- 
esting. 

The  President: — Next  in  order  will  be  the  appointment  of 
committees.  I  will  appoint,  as  a  committee  to  audit  the  books  of 
the  secretary  and  those  of  the  treasurer,  W.  O.  Eggleston,  J.  N. 
Penwell,  and  G.  Aldrich. 

The  committee  on  resolutions  will  be  J.  H.  Markley,  J.  M. 
Staten  and  James  Stannard. 

The  committee  on  selection  of  subjects  for  report  and  discus- 
sion for  our  next  convention  will  consist  of  G.  W.  Andrews,  A.  S. 
Markley  and  F.  E.  Weise. 

The  Secretary : — I  wish  to  announce  that  I  have  a  number  of 
subjects  on  hand  which  the  committee  may  use,  if  they  wish,  in 
making  up  their  list. 

The  President : — We  will  now  receive  the  report  of  the  com- 
mittee on  relief. 

REPORT    OF    RELIEF    COMMITTEE. 

Joliet,  111.,  Oct  17,  1911. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 
The  committee  on  relief  takes  pleasure  in  reporting  that  during  the  past 
year  no  requests  have  been  made  for  help  in  securing  positions.  A  temporary 
ioan  of  $100  was  made  to  a  member  who  was  sick  and  out  of,  work.  This 
amount  has  since  been  returned  to  the  association. 

Yours  truly, 

Arthur  Montzheimer, 

Committee, 

The  President: — If  any  one  knows  of  a  member  in  need  of  re- 
lief he  will  please  report  the  matter. 

The  secretary  will  read  a  letter  of  interest  to  the  association. 

(The  secretary  read  a  letter  received  by  him  from  Mr.  Travis,  the  found- 
er of  the  association.) 
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Everett,  Wash.,  Oct  5,  1911. 

Mr.  C,  A.  Lichty,  Secretary  Am.  Ry,  B,  &  B,  Assn.,  Chicago, 

Dear  Sir: — I  had  hoped  until  the  present  time  that  I  would  be  able  to 
be  in  St  Louis  to  meet  with  you  at  the  twenty-first  anniversary  of  the  associa- 
tion, but  my  hopes  have  been  in  vain,  and  I  must  forego  the  pleasure.  I  can 
assure  you,  however,  that  my  heart  will  be  with  you  in  thsit  meeting.  It 
was  in  that  beautiful  city,  twenty  years  ago,  that  we  met  to  organize  this 
grand  organization.  What  a  wonderful  perspective  it  had  in  our  minds! 
It  has  not  disappointed  us,  yet  the  child  has  grown  to  larger  proportions 
than  I  had  anticipated.  May  we  have  reverence  for  those  good,  faithful  souls 
who  have  passed  to  the  beyond,  and  we  say  thanks  to  those  of  the  old  guard 
who  are  still  with  us,  some  of  whom,  no  doubt,  will  be  with  you  in  the  com- 
ing meeting.  In  this  connection,  if  I  remember  correctly,  a  number  of  the  early 
members  no  longer  appear  on  the  roll.  Some  of  them,  perhaps,  were  dropped 
for  non-payment  of  dues.  If  so,  it  may  not  have  been  so  much  their  fault 
as  their  misfortune.  If  such  be  living  would  it  not  be  a  charitable  act  to  re- 
store their  names  to  the  roll?  It  can  not  injure  the  association  to  do  this, 
and  it  would  be  appreciated  very  much  by  them. 

I  hope,  and  I  know,  that  you  will  have  a  good  meeting.  I  wish  I 
could  b^  there  to  renew  old  acquaintances,  and  give  a  glad  hand-shake  to  the 
new  members. 

My  kindest  regards  to  them  all. 

Most  sincerely  yours, 

O.  J.  Travis. 

The  Secretary: — I  would  suggest,  fellow  members,  that  we 
send  a  telegram  of  greetings  to  Mr.  Travis. 

The  President: — The  suggestion  is  a  good  one,  and  I  do  not 
think  it  necessary  to  put  this  in  the  form  of  a  motion.  I  am  satis- 
fied that  every  member  will  be  heartily  in  favor  of  the  proposition. 
I  will  appoint  Mr.  G.  W.  Andrews  to  formulate  a  telegram,  and  the 
secretary  will  please  forward  it. 

The  telegram  which  was  sent  to  Mr.  Travis  read  as  follows : 

"Greetings  to  the  founder  of  this  association,  with  regrets  for  his  ab- 
sence," (Signed  by  the  President) 

We  will  next  receive  the  report  of  the  auditing  committee. 

St  Louis,  Oct  17,  1911. 

To  the  Officers  and  Members  of  the  American  Railway  Bridge  and  Builds 
ing  Association: 

The  auditing  committee  has  carefully  examined  the  books  and  accounts 
of  the  secretary  and  of  the  treasurer  and  find  that  the  reports,  as  pre- 
sented, are  correct. 

Respectfully  submitted, 

W.  O.  Eggleston, 
J.  M.  Penwell, 
G.  Aldrich, 

Committee. 

The  report  was  received  and  placed  on  file  and  the  committee 
discharged. 

The  President: — Mr.  Jutton  will  now  read  the  report  of  the 
committee  on  Fireproofing  of  Timber  Trestles.  (See  report.  Sub- 
ject No.  1.) 
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Gentlemen,  you  have  heard  the  report.  The  subject  is  now 
open  for  discussion.    (See  discussion.) 

Mr.  J.  H.  Markley : — I  move  that  we  adjourn  until  two  o'clock. 

The  President : — Before  we  adjourn  I  wish  to  remind  you  all 
that  a  group  picture  is  to  be  taken  at  12: 30  at  the  east  steps  of  the 
j-ourt  house,  just  across  the  street  from  the  hotel. 

The  meeting  adjourned. 


AFTERNOON  SESSION. 

Tuesday,  October  17,  1911. 

The  meeting  was  called  to  order  at  2  P.  M.  by  the  president. 

The  President: — We  will  continue  the  discussion  of  Fire- 
proofing  Timber  Trestles. 

Mr.  J.  H.  Markley : — I  wish  to  know  why  we  have  no  advance 
copies  of  these  reports  at  hand  ? 

The  Secretary: — I  can  furnish  the  information  called  for  by 
Mr.  Markley.  The  reports  have  been  later  than  usual  this  year.  Up 
to  two  weeks  before  convention  time  we  had  not  sufficient  copy 
on  hand  to  make  half  a  dozen  pages  of  printed  matter. 

When  a  few  of  them  came  in  I  took  them  to  the  printers,  but 
they  can  not  always  get  them  out  on  a  few  days*  notice.  We  ex- 
pected three  of  these  reports  this  morning,  but  they  have  not  yet 
arrived.  We  will  have  but  three  reports  in  printed  form.  The  oth- 
ers we  shall  have  to  read  from  the  original  manuscript  Some  of 
these  have  not  been  put  in  first  class  shape,  but  that  will  be  accom- 
plished before  we  send  the  copy  to  the  printers.  This  has  pre- 
vented us  from  sending  out  advance  copies  this  year,  as  we  ought 
to  do  and  as  we  have  done  heretofore.  It  is  quite  a  job  to  send  the 
advance  copies  out  by  mail  and  there  is  no  use  of  mailing  them  un- 
less it  can  be  done  several  weeks  before  the  convention.  We  ought 
to  have  them  out  at  least  a  month  in  advance.  I  am  making  this 
complaint  now,  so  that  future  committees  will  perhaps  get  to  work 
a  little  earlier  in  the  season  and  get  the  reports  out  in  time  to  have 
them  published  and  sent  out  several  weeks  prior  to  the  convention. 
We  will  then  have  opportunity  to  come  to  the  meetings  fully  pre- 
pared for  the  discussion  of  the  various  subjects. 

The  President: — Has  Mr.  Penwell  his  report  ready,  Subject 
No.  2,  "  Derricks  and  Other  Appliances  for  Handling  Material  in 
Supply  Yards"? 

Mr.  Penwell: — This  report  is  not  complete  and  I  would  like 
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to  offer  an  excuse.  It  has  been  suggested  to  me  by  other  members 
of  the  committee  that  the  subject  be  continued  another  year.  We 
sent  out  150  letters  to  the  various  railroads,  all  over  the  United 
States  and  Canada,  and  a  few  to  foreign  countries,  from  which  wc 
have  received  31  replies.  These  replies  represent  25  railroad  com- 
panies, sixteen  of  which  have  no  derricks  or  appliances  whatever  for 
handling  their  material  in  the  bridge  and  building  yards.  The  Illi- 
nois Central  R.  R.  has  presented  a  very  fine  plan  of  a  yard  and 
some  derricks  of  their  own  make,  and  the  New  York,  New  Haven 
&  Hartford  R.  R.  has  also  some  photographs  of  derricks  and  a 
plan  of  their  material  yard.  The  Boston  &  Maine  R.  R.  has  given 
some  information  on  the  subject.  Two  members  from  the  Balti- 
more &  Ohio  R.  R.^Mr.  Andrews  and  Mr.  Taylor — have  writ- 
ten very  interesting  letters.  One  road  has  reported  using  an  elec- 
tric crane  in  its  yard,  and  so  on. 

Ninety  per  cent  of  the  letters  received  refer  to  the  use  of 
elaborate  derricks  for  handling  iron  bridges  in  the  field,  which  are 
sometimes  used  in  the  yard.  We  have  heard  from  only  about  six 
railroads  that  have  given  us  the  real  information  desired  in  regard 
to  the  derrick  that  is  used  in  the  yard  exclusively. 

The  committee  has  decided  that  if  the  report  is  to  include  ap- 
pliances which  are  taken  to  the  field  that  they  can  not  properly  be 
classed  as  yard  derricks  for  they  may  not  be  on  hand  when  needed 
most,  as  in  the  case  of  loading  material  for  a  washout  or  a  fire. 
For  that  reason  we  would  like  to  have  the  subject  continued,  so  that 
we  can  get  additional  information  and  turn  the  report  in  next  year. 
This  is  an  important  subject.  We  all  know  that  considerable  mon- 
ey is  wasted  in  handling  timber  in  an  awkward  manner,  or  on  ac- 
count of  the  lack  of  equipment  with  which  to  handle  it. 

The  President: — If  there  is  no  objection  I  will  take  it  for 
granted  that  it  is  the  wish  of  the  association  that  the  subject  be 
continued  next  year  and  that  the  information  submitted  by  Mr. 
Penwell  be  received  as  a  report  of  progress.  I  will  suggest  that 
the  committee  on  subjects  recommend  a  continuation  of  this  subject 
for  next  year,  and  I  would  also  advise  the  incoming  president  to 
continue  the  same  committee. 

We  will  pass  to  Subject  No.  3,  "Best  Method  of  Numbering 
Bridges." 

The  report  of  the  committee  will  be  read  by  the  assistant  secre- 
tary.    (See  report.) 

The  President: — Gentlemen,  the  report  is  open  for  discussion. 
(See  discussion.) 
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After  the  subject  had  been  discussed  for  some  time  it  was  de- 
cided to  pass  it  without  making  any  specific  recommendations. 

The  President: — We  will  now  take  up  Subject  No.  4,  "Ar- 
rangement of  Depot  and  Platforms  for  Small  Towns,  As  to  Con- 
venience and  Appearance."  This  report  was  continued  from  last 
year.  Mr.  Fake  will  please  read  the  report.  (See  report  and  dis- 
cussion.) 

We  will  next  take  up  the  report  on  Subject  No.  9,  "Brick 
Veneer  for  Station  Buildings."  Mr.  Gumphrey  is  chairman  of  that 
committee. 

The  Secretary : — Mr.  Gumphrey  has  just  this  moment  left  the 
room.  He  received  word  that  a  Rock  Island  bridge  on  his  territory 
near  here,  was  wrecked  by  a  derailed  train  and  he  went  there  at 
once  upon  receiving  the  information.  This  report  has  not  been  put 
in  first-class  shape,  but  it  will  be  put  in  proper  condition  before  go- 
ing to  the  printer.  In  the  absence  of  Mr.  Gumphrey  I  will  read  the 
report,  and  we  can  then  go  on  with  the  discussion. 

After  the  discussion  it  was  decided  to  discontinue  the  subject. 

The  secretary  read  a  letter  from  Mr.  McGonagle  as  follows: 

Duluth,  Minn.,  Oct.  15,  1911. 

Mr.  C.  A.  Lichty,  Secy,,  Planters  Hotel,  St.  Louis. 

Dear  Sir: — I  sincerely  regret  that  I  am  compelled  to  announce  my  in- 
ability to  be  present  at  the  twenty-first  annual  meeting  of  our  Bridge  and 
Building  Association  to  be  held  at  St.  Louis  this  month.  I  am  just  leaving 
for  New  York  on  important  railroad  business,  and  it  appears  at  this  time 
impossible  for  me  to  return  in  time  for  the  meeting. 

Will  you  kindly  express  to  the  members  the  disappointment  that  I  fed 
in  being  deprived  of  the  privilege  to  meet  with  them  this  year?  I  sincerely 
trust,  however,  that  some  time  in  the  near  future  I  may  find  that  business 
conditions  will  permit  me  to  meet  with  them  again. 

Wishing  you  a  successful  and  profitable  meetirtg,  I  am, 

Very  sincerely  yours, 

W.  A.  McGoNACLE. 

The  President : — Mr.  McGonagle  was  one  of  the  charter  mem- 
bers of  this  association  and  we  certainly  regret  his  inability  to  be 
with  us  at  this  time. 

Mr.  J.  H.  Markley : — It  is  now  about  5 :  30,  and  I  move  that  we 
adjourn  until  tomorrow  morning. 

The  President : — Pardon  me  but  before  putting  your  motion  I 
wish  to  explain  that  it  has  been  made  a  special  order  of  business 
to  take  up  this  evening  at  eight  o'clock,  the  report  of  the  committee 
on  roofs  and  roof  coverings.  Mr.  Coburn,  of  the  Vandalia  Line, 
who  is  chairman  of  the  committee  on  roof  coverings  for  the  Ameri- 
can Railway  Engineering  Association,  has  given  that  subject  very 
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dose  attention  and  he  will  be  here  on  my  invitation  to  give  us  a 
talk  on  that  subject  and  take  part  in  the  discussion  tonight.  If  you 
will  kindly  amend  your  motion  to  state  that  we  adjourn  until  eight 
o'clock  tonight,  I  will  put  the  motion. 

Mr.  Markley: — I  accept  the  amendment. 

The  Secretary: — I  wish,  before  adjournment,  to  state  that  we 
are  to  have  an  informal  reception  after  the  business  session  tonight 
in  order  to  give  the  members  and  their  friends  an  opportunity  to 
get  better  acquainted. 

Meeting  adjourned  until  8  P.  M. 


EVENING  SESSION. 

Tuesday  evening,  October  17,  1911. 

The  meeting  was  called  to  order  at  8  o'clock  by  President 
Rettinghouse.  The  assistant  secretary  read  the  report  on  Subject 
No.  10,  "  Roofs  and  Roof  Coverings." 

After  this  a  lively  discussion  occupied  several  hours.  (See 
discussion.) 

Several  of  the  supply  men  were  permitted  to  express  their 
views  in  regard  to  roofing  materials,  with  the  understanding  that 
no  firm  name  or  trade  marks  be  mentioned.  The  result  was  that 
the  association  received  some  good  general  information  from  sev- 
eral non-members,  all  of  which  is  shown  under  the  head  of  discus- 
sion of  this  subject 

The  secretary  stated  that  it  would  be  necessary  that  all  mem- 
bers who  wished  to  see  the  test  made  on  the  Missouri  Pacific  Ry. 
bridge  the  following  day  should  be  ready  promptly  at  11 :  30.  (This 
had  reference  to  a  bridge  which  had  been  treated  with  Qapp's 
fire-resisting  paint.) 

The  meeting  adjourned  until  9 :  30  A.  M.  Wednesday,  after 
which  a  social  hour  was  spent  in  an  informal  reception  in  the  par- 
lors of  the  hotel  which  was  enjoyed  by  the  members,  their  families 
and  visiting  friends. 

MORNING  SESSION. 

Wednesday,  October  18,  1911. 
Business  was  resumed  at  9 :  30  A.  M.  with  the  president  in  the 
chair. 

The  President: — We  are  experiencing  a  great  deal  of  anxiety 
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in  regard  to  the  reports  whrch  the  secretary  had  printed,  and  which 
were  to  be  forwarded  here  by  express.  This  goes  to  show  that  wc 
must  be  more  prompt  hereafter  with  our  committee  reports.  If 
they  are  not  printed  and  in  the  hands  of  the  members  before  com- 
ing to  the  convention  it  does  not  give  them  an  opportunity  to  study 
them.  The  mere  reading  of  a  report  here  does  not  bring  out  a 
full  discussion,  because  it  is  difficult  to  grasp  it  so  quickly,  and  the 
various  points  do  not  impress  themselves  upon  the  minds  of  the 
members  as  forcibly  as  is  likely  to  be  the  case  when  each  one  can 
give  it  deliberate  attention. 

I  hope  that  the  incoming  president  will  meet  with  better  suc- 
cess, and  I  will  ask  every  one  present  to  appoint  himself  a  commit- 
tee of  one  to  get  all  of  the  rest  of  the  members  lined  up  on  this  mat- 
ter, so  that  we  will  have  a  better  opportunity  for  the  discussions 
next  year. 

The  secretary  advises  that  there  is  no  report  on  Subject  No. 
5,  Sash,  Size  and  Kind  of  Glass  for  Roundhouses  and  Shops.  It 
is  very  unfortunate  that  we  have  no  report  on  this  subject,  because 
it  is  one  in  which  we  are  all  interested.  I  am  personally  interested 
in  it  and  I  know  that  a  number  of  others  are.  It  will  be  necessary, 
of  course,  to  continue  this  subject  for  next  year,  and  if  the  present 
committee  will  not  produce  results  another  one  should  be  appointed. 

We  will  take  up  the  report  which  has  been  presented  on  Sub- 
ject No.  8,  Concrete  Tank  Construction. 

Mr.  Weise  not  being  present,  Mr.  Jutton,  the  assistant  secre- 
tary, began  reading  the  report,  which  was  concluded  by  Mr.  Weise 
upon  his  return  to  the  hall. 

The  President : — This  report  is  quite  complete  and  the  com- 
mittee is  entitled  to  our  thanks  for  the  very  able  manner  in  which 
the  subject  is  presented.  The  chairman  of  the  committee  has  given 
a  great  deal  of  his  time  to  its  preparation  and  is  entitled  to  more 
than  ordinary  credit. 

Before  entering  upon  the  discussion  on  this  subject  I  wish  to 
call  attention  to  paragraph  five  of  our  by-laws,  which  states  that 
the  report  of  the  nominating  committee  is  to  be  read  at  the  first 
session  of  the  second  day.  The  assistant  secretary  will  read  the 
report  of  the  committee.  At  the  same  time  I  wish  to  call  attentkm 
to  Section  1,  of  Article  VII,  of  our  constitution  in  which  it  states 
that  ''nothing  in  this  section  shall  be  construed  to  prevent  any  mem- 
ber from  making  nominations." 

The  report  of  the  committee  was  read,  and  was  as  fdlows: 
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REPORT  OF  THE  NOMINATING  COMMITTEE. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  nominations  begs  leave  to  submit  the  following  names 
for  officers  of  this  association  for  the  ensuing  year: 

President— F.  E.  Schall,  L.  V.  R.  R. 

First  Vice-President,  A.  E.  Killam,  I.  C.  R.  of  Canada. 

Second  Vice-President,  J.  N.  PenweH,  L.  E.  &  W.  R.  R. 

Third  Vice-President,  L.  D.  Hadwen,  C.  M.  &  St.  P.  Ry. 

Fourth  Vice-President,  T.  J.  Fullem,  I.  C.  R.  R. 

For  members  of  the  Executive  Committee:  G.  Aldrich,  P.  Swenson, 
G.  W.  Rear,  W.  F.  Steffens,  E.  B.  Ashby,  W.  O.  Eggleston. 

R.  H.  Reid, 
J.  F.  Pakker, 
S.  F.  Patterson, 

A.    MONTZHEIMER, 

J.  H.  Markley, 

Committee. 

• 

The  President: — The  report  will  lie  over  until  the  third  day 
of  the  convention,  when  the  election  of  officers  will  take  place. 

There  is  another  matter  that  will  have  to  be  given  preference 
to  the  discussion  of  the  subject  which  is  before  us,  which  will  re- 
quire a  short  executive  session  of  the  entire  association,  and  I  there- 
fore request  that  all  those  who  are  not  members,  including  the  press, 
retire  for  a  short  time.  I  will  ask  Mr.  Penwell  to  g^ard  the  doors 
so  as  to  admit  none  but  members. 

The  executive  session  consisted  of  a  discussion  pertaining  to 
matters  relative  to  certain  features  of  entertainment  in  connection 
with  members  and  non-members  of  the  supply  men's  association. 

When  the  executive  session  was  concluded  the  discussion  of 
Subject  No.  5  was  taken  up.    (See  discussion.) 

It  was  decided  to  continue  the  subject  another  year. 

AFTERNOON  SESSION. 

Wednesday,  October  18,  1911. 

Upon  returning  from  the  Missouri  Pacific  Ry.  bridge,  where 
was  given  the  test  of  the  fire-resisting  paint,  the  members  convened 
for  continuing  the  discussion  on  the  various  subjects. 

Mr.  Thomas  was  called  upon  for  the  reading  of  his  report  on 
•Subject  No.  6,  Best  and  Most  Economical  Pumping  Engines.  The 
report  was  read  by  the  assistant  secretary,  whereupon  Mr.  Thomas 
stated  for  the  committee  that  their  report  was  rather  one  of  prog- 
ress, for  the  reason  that  it  was  not  complete. 

Mr.  Thomas  stated  that  some  roads  were  engaged  in  making 
changes  whereby  gasoline  engines  were  being  replaced  by  those 
which  use  a  distillate,  or  simply  putting  on  an  attachment  to  the 
gasoline  engine,  so  that  it  can  be  run  on  oil  costing  2j4  to  3  cents, 
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instead  of  gasoline  costing  10  to  12  cents,  per  gallon.  (See  discus- 
sion.) 

It  was  finally  voted  to  continue  the  committee. 

The  discussion  on  the  subject  of  Fireproofing  Timber  Trestles 
was  resumed.  Mr.  Jutton  suggested  that  the  committee  be  con- 
tinued and  be  empowered  to  conduct  a  number  of  tests  with  fire- 
resisting  paints,  and  like  materials.  After  considerable  discusiion 
it  was  so  decided. 

The  next  report  to  be  taken  up  was  on  Subject  No.  11,  Em- 
bankment Protection,  which  was  followed  by  a  lively  discussion. 
(See  discussion.) 

Thq  report  was  accepted  and  the  committee  discharged. 

There  was  no  report  on  Subject  No.  7,  Records  of  Bridges, 
Buildings  and  Other  Structures. 

The  President : — ^We  will  now  receive  the  report  of  the  obitu- 
ary committee. 

REPORT  OF  THE  OBITUARY  COMMITTEE. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 
Whereas,  our  Heavenly  Father  in  his  divine  wisdom  has  called  from  oor 

midst  eight  of  our  beloved  members,  several  of  whom  were  our  oldest  and 

most  respected  brothers,  thus  reminding  us  of  the  uncertainty  of  life  and  the 

certainty  of  the  final  summons,  therefore  be  it 

Resolved,  That  we  deeply  and  sincerely  mourn  the  loss  of  these  faithful 

members :   W.  D.  Walden.  Henry  Crane,  H.  P.  Morrill,  H.  M.  Henson,  T.  A. 

Causey,  E.  C.  Spaulding,  W.  B.  Wood  and  C.  F.  Spencer. 

Resolved,  That  our  secretary  extend  to  the  widows  and  families  of  these 

deceased  brothers  the  sincere  sympathy  of  the  association,  and  that  a  copy 

of  these  resolutions  be  sent  to  their  respective  families  and  printed  in  our 

proceedings. 

J.  N.  Penwell, 

Committee. 

The  Secretary: — I  wish  to  announce  that  if  any  of  the  mem- 
bers have  not  registered  we  would  like  to  have  them  do  so  before 
leaving  the  hall.  Membership  cards  and  receipts  for  dues  can  be 
had  at  this  time. 

The  President: — Shall  we  take  up  at  this  time  the  selection 
of  a  location  for  our  next  convention? 

Mr.  J.  H.  Markley : — I  think  that  should  be  deferred  until  to- 
morrow morning. 

The  Secretary : — I  notice  that  Mr.  J.  O.  Thorn,  of  the  C  B. 
&  Q.  R.  R.,  is  with  us.  He  has  not  been  out  to  a  convention  for 
several  years.  He  is  one  of  the  charter  members  of  the  association 
and  all  of  those  present  should  greet  him. 

Meeting  adjourned  until  9:  30  Thursday  A.  M. 
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MORNING  SESSION. 

Thursday,  October  19,  1911. 

Meeting  called  to  order  at  9 :  30,  with  President  Rettinghouse 
in  the  chair. 

The  assistant  secretary  read  the  report  of  the  committee  on 
subjects  for  the  coming  year. 
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1.  *Fireproofing  Timber  Trestles. 

2.  *Derricks  and   Other   Appliances   for  Handling   Material   in   Supply 
Yards. 

3.  ♦Sash, — Size  and  Kind  of  Glass  for  Round  Houses  and  Shops. 

4.  *Concrete  Tank  Construction. 

5.  *Best  and  Most  Economical  Pumping  Engines. 

6.  *Roofs  and  Roof  Coverings. 

7.  Reinforced  Concrete  Culvert  Pipe. 

8.  The  Construction  and  Maintenance  of  Long  Pipe  Lines  for  Locomo- 
tive Water  Supply;  Intakes,  Pump  Pits,  ReservdJrs,  etc. 

9.  The  Development  of  Turntables  to  meet  Operating  Conditions  for  the 
Modem  Locomotive,  showing  most  Improved  Practice. 

10.  Track  Scales, — Construction  and  Maintenance. 

11.  Painting  of  Structural  Iron  or  Steel,  for  both  Bridges  and  Buildings. 

12.  Relative  Merits  of  Brick  and  Concrete  in  Railway  Buildings  and 
Platforms. 

G.   W.   Andrews, 
A.   S.   Markley, 
F.  E.  Weise, 

Committee. 

The  report  of  the  committee  on  resolutions  was  next  presented : 
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To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  resolutions  respectfully  submits  the  following  report : 

Resolved,  That  the  thanks  of  the  association  be  extended  to  Mr.  John 
Gtmdlach,  president  of  the  city  council  of  St.  Louis,  who,  in  the  absence  of 
the  mayor,  addressed  the  association  and  tendered  to  us  a  hearty  welcome 
to  the  city; 

To  Mr.  W.  M.  Walker,  manager  of  the  Planters  Hotel,  for  the  excellent 
treatment  of  the  members  and  their  families; 

To  the  daily  press,  for  their  interest  in  reporting  our  meetings; 

To  Mr.  W.  M.  Camp,  editor  of  the  Railway  and  Engineering  Review, 
and  Mr.  E.  T.  Hawson,  civil  engineering  editor  of  the  Railway  Age- 
Gazette,  who  reported  our  proceedings  for  those  journals; 

To  the  *  Pullman  Co.,  and  the  various  railroads,  for  courtesies  shown 
our  members  and  their  respective  families  en  route  to  and  from  the  conven- 
tion; 

To  the  "Cotton  Belt  Route,"  (St.  L.  S.  W.  Ry.,)  for  presentng  a  steel 
engraving  of  the  Thebes  bridge  to  members  present  at  the  convention ; 

♦Continued  from  last  year. 
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To  the  harbor  department  of  the  city  of  St  Louis,  for  the  use  of  the 
boat  Erastus  Wells,  for  a  trip  on  the  river; 

To  the  members  of  the  Railway  Bridge  and  Building  Supply  Men's 
Association  for  their  efforts  in  entertaining  our  members  and  their  hmi- 
lies ; 

To  the  officers  and  committees,  who  rendered  valuable  time  and  assist- 
ance in  promoting  the  welfare  of  the  association  in  every  detail 

J.  H.  Makkley, 
James  Stannard, 
J.  M.  Staten, 

Committee, 

The  next  matter  of  business  taken  up  was  the  election  of  offi- 
cers for  the  ensuing  year.  The  assistant  secretary  read  the  list  as 
contained  in  the  report  of  the  nominating  committee. 

Mr.  Stannard  moved  that  the  rules  be  suspended  and  that  the 
assistant  secretary  cast  the  ballot  for  the  officers  as  named. 

Motion  carried. 

The  president  called  attention  to  the  harmony  which  prevailed 
in  the  business  affairs  of  the  association  which  was  shown  when 
the  vote  was  unanimous  for  the  selection  of  officers  and  executive 
members,  as  recommended  by  the  report  of  the  nominating  com- 
mittee. 

President  Rettinghouse : — It  now  becomes  my  pleasure  and 
duty,  gentlemen,  to  induct  into  office  my  successor,  whom  you  ha\'C 
just  elected,  and  to  relinquish  my  seat. 

I  want  to  say  to  the  association  that  it  has  been  a  pleasant 
duty  indeed,  and  I  want  to  thank  each  and  every  one  of  you  for 
the  hearty  support  that  has  been  given  me;  and  I  hope  and  trust 
that  you  will  do  as  well  for  my  successor.  Mr.  Schall,  you  will 
please  come  forward. 

I  am  sorry  that  I  can  not  hand  you  the  insignia  of  my  office 
(referring  to  the  gavel).  Some  one  has  been  thoughtless  enough 
to  take  it  away  from  here.  I  hope  that  you  may  receive  the  hearty 
cooperation  and  support  of  the  association  and  that  you  will  fill 
the  office  with  honor  and  dignity  to  yourself  and  the  association. 
I  now  introduce  to  you,  gentlemen,  Mr.  F.  E.  Schall,  our  next  presi- 
dent   (Applause). 

(Mr.  Rettinghouse  relinquished  the  chair,  which  was  taken  by 
Mr.  Schall.) 

President  Schall: — Fellow  members  of  the  association:  yon 
have  elected  me  president  for  the  coming  year,  and  I  want  to  thank 
you  for  the  compliment  and  the  honor  you  have  conferred  upon 
me.  It  shall  be  my  endeavor  to  serve  you  to  the  best  of  my  ability. 
Of  course,  you  understand  the  president  stands  alone,  just  like  a 
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general  would  without  an  army.  That  means  that  we  have  got  to 
work  together.  This  organization  has  attained  to  large  membership ; 
its  reports  are  published  broadcast  and  are  sought  by  other  organiza- 
tions, and  it  behooves  us  to  bring  our  reports  up  to  the  highest 
standard.  As  we  increase  in  membership,  we  must  enlarge  and 
improve  our  reports.  Now  that  means  that  we  must  have  commit- 
tees, and  we  must  have  chairmen  of  committees, — live  chairmen  I 
mean, — ^men  who  are  willing  to  work.  We  all  know  that  we  have 
to  work  for  our  railway  companies,  and  it  is  not  a  hardship.  This 
organization  has  members  of  whom  every  one  of  us  can  be  proud. 
We  come  here  with  friendship  and  brotherly  love  that  cannot  be 
surpassed  by  any  other  organization,  and  we  must  all  strive  with 
that  intention.  Now  it  will  be  my  duty  to  appoint  the  various  com- 
mittees. I  am  not  well  enough  acquainted  with  all  of  you,  to  deter- 
mine on  which  particular  subject  you  may  do  the  best  work  for 
this  organization,  but  you  know,  and  it  will  be  a  pleasure  to  me  if 
you  will  come  to  me  after  this  meeting  and  suggest,  either  yourself 
or  some  other  member,  who  will  act  as  a  chairman  or  volunteer  to 
assist  in  preparing  the  report  for  the  next  convention  on  any  par- 
ticular subject.  It  will  be  a  great  help  to  me,  and  it  will  certainly 
be  a  benefit  to  the  organization.  It  will  be  my  endeavor  to  get  the 
notices  out  appointing  the  committees  as  early  as*  possible,  and  I 
would  recommend  that  the  committees  get  to  work  early.  Do  not 
let  the  matter  delay  until  the  latter  part  of  the  spring,  when  you 
will  have  something  else  to  take  up  your  time.  Let  us  do  this  work 
mostly  during  the  winter  months,  when  we  come  home  early  and 
have  leisure  time  at  night;  and  when  you  send  out  circulars  and 
inquiries,  do  not  let  it  rest  at  that.  They  are  so  easily  shoved  out 
of  the  way.  Write  a  post  card  and  tickle  the  fellow  a  little,  and 
maybe  he  will  wake  up;  in  that  way  you  may  be  able  to  get  what 
you  want.  I  thank  you  (Applause).  Mr.  Killam,  will  you  please 
step  forward.  You  have  been  elected  first  vice  president  for  this 
organization  for  the  ensuing  year.  Are  you  willing  to  accept  the 
oflScc? 

(Calls  for  "speech.") 

Mr.  Killam : — Yes  sir.  I  will  say  that  it  gives  me  great  pleas- 
ure to  accept  this  honor  from  the  association  of  my  choice.  I  have 
been  in  attendance  at  our  conventions  each  year  since  1898,  and  I 
must  endorse  the  sentiment  that  prevails  in  regard  to  the  kindly 
interest  and  brotherly  love  that  is  manifested  among  its  members. 
There  is  not  a  religious  organization  in  which  this  is  more  appar- 
ent.   We  ought,  therefore,  to  have  the  willingness  to  assist  in  the 
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performance  of  any  duty  which  may  present  itself.  I  came  over 
to  this  country  a  total  stranger,  meeting  with  you  first  at  Richmond, 
and  have  met  with  you  each  year  since,  and  I  have  yet  to  learn 
of  the  first  offense  that  has  been  committed,  or  of  any  ¥rant  of 
courtesy  on  the  part  of  any  member,  or  from  any  member  of  the 
Supply  Men's  Association.  Therefore,  I  have  g^eat  satisfaction  in 
stating  at  this  time  that  I  have  the  association  at  heart.  It  is  some- 
thing to  look  forward  to  from  month  to  month,  as  I  go  about  my 
duties  in  my  own  country,  and  I  can  assure  you  that  there  is  not 
a  week  that  passes  but  that  I  think  of  some  of  these  good  members. 
It  makes  the  year  shorter  and  we  look  forward  to  the  time  when 
we  may  again  see  the  good  friends  that  we  have  so  often  met 

I  am  from  the  north  side  of  the  line  between  the  two  countries, 
and  I  am  sorry  to  say  that  our  people,  in  their  recent  election, 
turned  down  the  reciprocity  treaty.  Nevertheless,  the  feeling  of 
friendship  and  kindness  still  prevails  (applause).  I  have  often 
wondered,  in  years  gone  by,  when  there  was  so  much  bickering 
through  the  newspapers,  and  noticeably  from  some  of  the  senators 
in  this  country,  why  all  this  should  be.  We  are  one  race  of  peq)le, 
we  speak  the  same  language  and  all  have  the  same  object  in  view 
respecting  trade  and  commerce,  and  each  the  betterment  of  his 
country ;  and  why  should  this  bickering  be  ?  But  I  am  glad  to  know 
that  throughout  the  country  at  large  agitation  has  died  out,  and 
there  is  a  friendly  feeling  throughout  both  countries.  As  for  me, 
I  will  assure  you  that  no  country,  no  people  is  more  loyal  to  the 
sovereign  hea4  ^^^^  ^^e  our  people  on  the  other  side  of  the  line 
(applause) ;  .jid  I  want  to  tell  you  the  reason  why — because  the 
mother  country  has  forgotten  the  little  tea  party  that  took  place  in 
Boston  in  the  eighteenth  century  and  now  she  allows  us  to  do  just 
as  we  have  a  mind  to  do.  If  we  want  to  stay,  we  can  stay,  and  if 
we  want  to  go,  we  can  go ;  but  we  want  to  stay  and  work  out  our 
own  destiny,  according  as  we  can  see;  and  means  are  provided  for 
us  without  let  or  hindrance  from  the  mother  country.  Therefore 
our  feelings  of  loyalty  and  friendship  and  love  of  the  mother  coun- 
try remain  the  same. 

Another  thing,  when  we  feel  that  we,  on  the  other  side  of  the 
Canadian  line,  are  backed  up  by  450,000,000  of  people,  we  feel  that 
we  are  quite  somebody  over  there;  but  there  is  really  no  hostile 
feeling  over  there.  However,  we  have  got  to  look  to  the  future 
and  work  for  the  best  of  our  country's  good,  which  I  feel  that  all 
will  do.  Therefore,  I  will  bid  you  good-bye  for  the  present,  hoping 
that  we  shall  all  meet  again     (Applause). 


ADDRESSES  BY  NEW  OFFICERS  33 

The  President : — Mr.  J.  N.  Penwell :  you  have  been  elected  to 
act  as  second  vice  president  for  this  organization  during  the  com- 
ing year.    Are  you  willing  to  accept  the  office? 

Mr.  Penwell : — ^Yes  sir.  I  would  not  think  of  taking  up  your 
time  now,  but  I  want  to  thank  the  members  of  this  organization 
for  the  kindness  that  you  have  shown  me  since  I  have  been  a  mem- 
ber, and  for  the  honor  you  have  conferred  upon  me  this  morning. 
I  want  to  tell  you  how  strong  I  feel  when  I  follow  in  the  footsteps 
of  Mr.  Killam.  I  have  always  regarded  him  as  one  of  the  strong 
men  of  this  association,  and  with  him  for  my  leader,  I  feel  that  I 
am  a  stronger  man,  and  I  feel  proud  to  follow  in  his  footsteps  (Ap- 
plause). 

Mr.  Hadwen  and  Mr.  Fullem  not  being  present.  President 
Schall  next  installed  Secretary  Lichty,  and  the  members  called  for 
a  speech. 

The  Secretary: — We  are  now  entering  upon  the  work  of  an- 
other year.  It  is  not  my  intention  to  make  complaint  in  regard 
to  the  duties  of  the  secretary,  but  I  might  mention  a  few  things 
wherein  you  may  all  be  of  some  assistance  in  carrying  on  the  work. 
It  should  not  be  forgotten  that  the  secretary  works  for  a  railroad 
company,  much  after  the  same  fashion  that  most  of  you  do.  His 
labors  for  this  organization,  therefore,  are  being  done  during  the 
evenings  and  holidays,  and  at  times  when  many  men  are  at  leisure. 
Do  not,  therefore,  criticise  him  too  strongly  for  not  getting  his 
work  done  strictly  on  time.  There  is  perhaps  no  other  way  in 
which  the  members  may  be  able  to  assist  the  secretary  better  than 
by  being  prompt  with  reports,  in  paying  dues,  sendit^g  in  informa- 
tion, etc.  I  have  mentioned  this  so  often  during  the  past  few  years 
that  many  of  you  will  begin  to  think  that  it  is  getting  to  be  an 
old  story  and  you  will  pass  it  by  without  giving  it  a  thought.  I 
do  not  intend  to  allow  it  to  drop,  however,  and  will  keep  it  up 
in  the  future  as  persistently  as  ever. 

Our  organization  is  growing  all  the  time,  and  we  now  number 
about  five  hundred.  This  means  something  when  we  address  mail 
matter  to  all  of  the  members,  yet  it  is  not  so  much  of  a  task  if 
the  mailing  list  can  be  kept  up  to  date,  and  everything  kept  in  order. 
It  is  pretty  discouraging  to  learn  that  some  member  "died  more 
than  a  year  ago"  without  anyone  of  our  members  making  mention 
of  it,  or  to  find  that  some  member  has  moved  to  another  location 
and  has  not  said  a  word  concerning  it. 

We  shall  endeavor  to  continue  the  publication  of  the  Bulletin 
if  the  members  will  take  some  active  interest  in  the  matter  and 


34  ADDRESSES  BY  NEW  OFFICERS 

assist  in  furnishing  news  items  and  information  of  a  general  nature 
whereby  we  may  be  enabled  to  make  the  attempt  worth  the  effort 
and  the  expense. 

I  wish  to  emphasize  one  more  point  which  was  referred  to  by 
the  president,  and  that  is  in  regard  to  our  committee  reports.  Wc 
do  not  give  the  support  to  our  committees  that  we  should.  Most 
of  our  committees  depend  on  the  chairman  to  do  the  work.  That 
should  not  be  so.  At  the  same  time  most  of  the  members  are  very 
slack  in  furnishing  information  for  the  use  of  the  committee  when 
called  upon  to  do  so,  even  though  they  have  plenty  of  such  informa- 
tion at  hand.  When  we  look  upon  the  work  which  is  being  done 
by  the  American  Railway  Engineering  Association,  and  others,  and 
see  the  results  which  they  are  accomplishing,  we  can  appreciate  the 
effect  of  united  effort  on  the  part  of  the  committees. 

Let  us  not  forget  our  association  as  soon  as  we  return  to  otir 
homes,  but  keep  up  a  lively  interest  in  the  work.  If  we  do  this  we 
will  feel  all  the  better  when  the  year's  work  is  done ;  when  we  can 
look  back  and  see  that  we  have  accomplished  something.  I  am  of 
the  opinion  that  we  would  all  take  a  livelier  interest  if  we  realized 
the  importance  of  our  work,  and  knew  that  our  proceedings  go  in- 
to many  libraries  and  institutions  of  learning,  and  are  being  sought 
by  many  upon  the  outside. 

It  is  by  constant  labor,  efficient  and  united  effort  and  aggres- 
sive methods  that  we  will  keep  up  this  organization  and  produce  re- 
sults that  are  worthy  of  the  department  that  we  represent.  The 
harvest  will  be  exactly  in  proportion  to  that  which  we  sow.  Let 
us  all  make  an  earnest  effort  and  say,  "  I  will  I  " 

The  President : — Gentlemen,  it  is  a  pleasure  to  me  to  have  our 
secretary  get  up  and  make  a  speech.  He  does  that  so  regularly  that 
we  are  used  to  it,  but  these  remarks  that  he  has  just  made  arc  ex- 
ceptionally well  to  the  point.  We  know  that  the  standing  of  an 
organization  rises  and  falls  very  much  with  the  efficiency  of  its 
secretary.  Therefore,  I  think  it  is  up  to  our  secretary  to  do  all  he 
can  to  make  this  association  a  success,  and  he  imdoubtedly  wiU. 
Let  us  give  him  all  the  encouragement  that  he  needs  and  he  will 
accomplish  the  results. 

Mr.  J.  H.  Markley : — I  enjoyed  the  secretary's  remarks  and  I 
think  that  we  should  encourage  him  all  we  can  in  the  publication 
of  the  Bulletin.  It  is  always  newsy  and  gives  us  the  kind  of  in- 
formation that  we  are  glad  to  get.  We  should  lend  him  the  neces- 
sary assistance  and  thus  encourage  him  to  continue  its  publication. 

The  President : — The  next  order  of  business,  I  understand,  is 
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the  selection  of  a  place  of  meeting  for  next  year.  Nominaticms  are 
now  in  order  for  a  meeting  place  for  the  convention  of  1912.  I 
will  appoint  as  tellers,  Geo.  W.  Hand,  R.  C.  Sattley  and  S.  C.  Tan- 
ner. 

Mr.  Andrews: — Mr.  President,  I  desire  to  place  in  nomina- 
tion a  city  just  south  of  the  Mason  &  Dixon  line,  a  city  that  is  old 
in  the  history  of  this  country  and  one  which,  has  sent  her  loyal  sons 
out  through  every  state  in  the  West, — ^the  Middle  West  and  the 
Far  West, — and  who  have  been  strongly  instrumental  in  the  devel- 
opment of  that  territory.  It  is  a  city  which  can  not  boast  of  large 
shops  and  buildings,  such  as  we  have  seen  in  this  city,  but  it  is  one 
in  which  we  can  show  you  life,  geniality,  happy  homes  and  the  ex- 
treme courtesy  that  we  find  in  all  parts  of  this  country,  and  one 
which  I  believe  is  as  fully  developed  as  any  city  in  the  Union.  We 
can  show  you  good  railway  terminals  and  handsome  homes;  we 
can  show  you  the  point  where,  out  of  all  due  deference  to  my  good 
friend  Killam,  and  the  love  and  courtesy  that  he  has  gained  from 
us,  meaning  no  oflfense  whatever, — the  point  at  which  Francis  Scott 
Key  composed  the  noble  national  song  of  our  nation,  the  spot  from 
which  he  saw  the  g^and  old  flag  floating;  we  can  show  you  the 
exact  point  at  which  that  flag  was  hung ;  we  can  show  you  courtesy 
in  every  way  and  we  can  make  y6u  happy.  I  therefore  nominate 
the  good  old  city  of  Baltimore. 

The  Secretary: — I  would  like  to  ask  Mr.  Andrews  whether, 
if  we  go  there,  we  can  get  a  convention  room  that  will  not  be  as 
noisy  from  the  outside  as  this  one. 

Mr.  Andrews: — ^We  do  not  have  as  much  noise  in  Baltimore 
as  they  have  in  St.  Louis ;  we  go  about  our  business  in  a  quiet  and 
orderly  manner. 

The  Secretary: — Some  of  us  from  Qiicago  should  be  loyal 
enough  to  present  that  city,  but  we  hardly  know  how  to  say  the 
proper  thing.  You  have  not  visited  us  in  five  or  six  years,  and  five 
or  six  years  ago  the  city  of  Chicago  was  deficient  in  a  great  many 
respects  which  go  to  make  up  an  ideal  convention  city,  notably  with 
reference  to  hotel  accommodations.  Today  Chicago  is  second  to 
no  city,  with  the  possible  exception  of  New  York,  in  her  hotel  ac- 
commodations. We  have  hotels  of  every  size  and  every  price,  and 
the  Chicago  Association  of  Commerce  will  absolutely  guarantee  a 
standard  hotel  rate  to  this  organization.  Chicago,  in  every  respect, 
is  an  ideal  convention  city.  We  have  every  means  of  entertain- 
ment, every  means  of  having  a  good  time  at  small  expense.  The 
Association  of  Commerce  will  see  that  we  get  a  good,  quiet,  airy 


36  MEETING   PLACE   FOR    1912 

convention  hall  and  will  see  to  it  that  in  every  way  we  would  be 
taken  care  of  to  the  best  advantage.  We  extend  to  you  a  hearty 
invitation  to  meet  in  the  City  of  Chicago. 

Mr.  Jutton  read  a  letter  from  Mr.  Rear  which  contained  a  very 
urgent  invitation  to  hold  the  next  convention  at  Los  Angeles. 

Mr.  W.  C.  Frazier: — I  am  the  only  representative  here  from 
the  Pacific  Coast,  and  I  want  to  assure  the  members  of  this  asso- 
ciation that  we  would  be  more  than  glad  to  have  you  come  to  Los 
Angeles.  I  can  also  assure  you  that  we  have  ample  facilities  for 
taking  care  of  you  either  in  Los  Angeles  or  some  of  the  adjoining 
towns — some  of  the  beach  towns,  such  as  Long  Beach  where  my 
own  home  is  located.  We  have  a  hotel  there  that  would  be  admir- 
able for  a  meeting  of  this  kind  and  we  could  care  for  you  right 
royally.  We  have  a  great  deal  to  see  in  that  country;  our  trans- 
portation facilities  are  first  class,  and  there  is  no  reason  why  we 
should  not  be  well  taken  care  of. 

"  Deacon"  Patterson : — I  had  a  little  experience  a  year  ago  with 
Brother  Rear  on  the  coast  and  I  can  assure  you  that  if  we  go  there, 
there  will  be  something  doing. 

Mr.  Frazier: — ^There  will  be  something  doing  every  moment, 
if  you  will  come  out  there. 

Mr.  O'Neill : — I  rise  to  second  the  motion  that  we  meet  at  Los 
Angeles.  These  meetings  are  about  the  only  vacation  that  many  of 
us  get  during  the  course  of  the  year,  and  I  do  not  believe  there  is 
a  member  of  this  organization  who  is  a  man  of  family  but  would 
very  much  enjoy  a  trip  to  Los  Angeles;  and  the  opportunities  for 
getting  there  are  good.  It  takes  only  a  few  days  more  than  to  go 
to  any  other  city  in  the  United  States.  I  want  to  lend  my  feeble 
voice  in  support  of  holding  our  next  meeting  at  Los  Angeles, 

The  nominations  for  Baltimore  and  Chicago  were  duly  sec- 
onded. 

The  President : — While  the  ballots  are  being  distributed,  I  want 
to  say  that  your  chairman  is  not  particularly  interested  as  to  where 
we  meet,  as  far  as  he  is  personally  concerned.  I  do  feel,  however, 
that  in  order  not  to  make  it  a  hardship  for  anyone  of  this  organiza- 
tion to  attend  the  meeting,  we  should  not  go  to  the  end  of  the  eartfi. 
It  will  hurt  this  organization  if  we  hold  these  meetings  too  far  off 
to  one  side. 

The  result  of  the  first  ballot  was  as  follows:  Baltimore  34, 
Los  Angeles  34,  Chicago  13.  According  to  rule,  Chicago  was 
dropped,  and  the  second  ballot  resulted  in  the  choice  of  Baltimore, 
which  received  49  votes. 
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Baltimore  was  thereupon  declared  the  meeting  place  for  the 
1912,  (twenty-second)  convention. 

Mr.  Andrews: — ^\Vhen  the  first  ballot  was  announced,  I  was 
half  glad  that  it  was  a  tie,  but  I  am  more  glad  that  you  have  selected 
Baltimore.  I  will  do  all  in  my  power  to  make  your  visit  to  Balti- 
more a  pleasant  and  profitable  one. 

Mr.  A.  S.  Markley: — I  participated  at  one  time  in  Mr.  An- 
drews* hospitality  at  one  of  our  conventions  in  Philadelphia.  There 
was  not  a  thing  left  undone.  What  he  has  once  done  he  can  do 
again,  and  I  am  sure  it  will  be  a  pleasure  for  us  to  go  to  Baltimore. 

Mr.  Rettinghouse : — I  want  to  call  attention  to  the  fact  that 
this  is  the  first  time  in  this  convention  that  Mr.  Andrews  and  Mr. 
Markley  have  agreed   (Laughter). 

Mr.  Andrews: — You  want  to  watch  us  and  see  how  well  we 
agree  outside. 

Mr.  J.  H.  Markley : — I  move  that  we  consider,  at  this  time,  the 
members  eligible  to  life  membership.  The  secretary,  I  believe,  has 
a  list  and  has  some  recommendations  in  that  direction.  If  he  is  not 
prepared  to  make  the  report  now,  he  might  do  so  a  little  later. 

The  motion  was  seconded. 

The  following  members  were  elected  to  life  membership:  C. 
P.  Austin,  J.  T.  Carpenter,  John  Forbes,  A.  B.  Hubbard,  S.  F.  Pat- 
terson, James  Stannard  and  W.  W.  Perry. 

Mr.  Patterson : — I  appreciate  the  additional  honor  you  have  be- 
stowed upon  me  in  electing  me  a  life  member.  I  am  afraid  I  am 
not  worthy  of  it,  but  if  you  think  I  am,  all  the  better.  I  certainly 
have  a  kindly  feeling  for  the  association  and  every  member  in  it. 

Mr.  O'Neill : — It  grieves  me  to  hear  our  worthy  "Deacon**  ex- 
press a  fear  that  he  is  not  worthy  of  the  honor  of  life  membership, 
and  I  wish  he  would  take  that  back. 

Mr.  Patterson : — ^All  right,  I'll  take  it  back,  I  assure  you  that 
the  "Deacon"  will  accept  the  honor  gracefully. 

Mr.  Rettinghouse: — I  now  move  that  we  adjourn  to  meet  at 
Baltimore  on  the  third  Tuesday  in  October,  1912. 

Motion  carried  and  meeting  adjourned  Thursday  noon,  Oc- 
tober 19, 1911. 

G.  K.  ANDERSON,  C.  A.  LICHTY, 

Stenographer.  Secretary. 
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MEMOIR. 

William  Davis  Waldcn,  was  bom  June  6,  1825,  at  Christchurcfa,  Hamp- 
shire, England;  died,  Sept.  18,  1911,  at  his  home  at  Lyons,  Iowa,  after  a 
short  illness  resulting  from  old  age. 

For  nearly  half  a  century,  until  1901,  Mr.  Walden  was  superintendent 
of  bridpres  and  buildings  of  the  Iowa  division  of  the  Chicago  &  Northwestern 
Ry.  Since  1901  he  has  been  superintendent  of  the  Mississippi  River  bridge, 
at  Clinton,  la.,  a  less  arduous  task.  His  father  was  a  contractor  and  build- 
er in  England,  and  the  paternal  grandfather  was  also  a  general  contractor 
and  builder  of  bridges.  There  is  now  in  the  possession  of  the  Walden  fam- 
ily the  draft  of  a  bridge  burlt  by  Mr.  Walden's  grandfather  in  1819,  engravtjj 
on  a  silver  vase,  a  relic  which  the  family  highly  prizes. 

Mr.  Walden  was  reared  and  educated  in  his  native  land  and  for  more  than 
eight  years  was  employed  as  a  draftsman  with  architects  and  surveyors. 
He  was  derk  of  the  work  of  restoring  Tumworth  hall  and  the  rebuilding  of 
an  old  church  at  Maxwell,  Dorsetshire.  Mr.  Walden  arrived  in  New  Yori! 
in  October,  1850.    He  was  first  employed  by  Montgomery  Queen  of  Brook- 


lyn, but  he  soon  became  associated  with  Mr.  Henry  Grimsteed,  an  architect 
of  New  York,  under  the  firm  name  of  Grimsteed  &  Walden,  with  office  in 
Brooldyn,  this  connection  continuing  until  August,  1855.  As  architects  Uti 
superintendents  of  construction  they  had  charge  of  the  building  of  the  Mont- 
eagle  Hotel  at  Suspension  Bridge,  N.  Y.,  for  Charles  B.  Stuart,  who  at  that 
time  was  consulting  engineer  of  the  Mississippi  &  Iowa  Central  R.  R,  mo 
who,  with  others  connected  with  the  railroad  company,  had  purchased  land 
below  the  town  of  Lyons,  la.,  for  railway  purposes,  and  had  arranged  to 
lay  out  a  town  which  now  forms  a  part  of  Clinton.  Mr.  Stuart  called  npon 
Mr,  Walden  in  reference  to  a  business  block  and  hotel  to  be  erected  on  the 
town  site,  and  plans  were  drawn  and  arrangements  made  with  the  railwtT 
and  Iowa  Land  Co.  to  erect  the  building,  which  was  named  the  Iowa  Cen- 
tral Hotel,  now  the  Windsor  Hotel,  of  which  Mr.  Walden  had  superviaoo. 
After  its  completion,  he  remained  in  Clinton  and  carried  on  businoi  as  *>■ 
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architect  and  builder  until  the  fall  of  1859,  when  he  went  south  looking  for 
a  new  location.  He  had  secured  contracts  and  was  at  work  on  several  Miild- 
ings  on  sugar  plantations  south  of  the  city  of  Baton  Rouge,  La.,  when  the 
difficulty  arose  between  the  North  and  the  South,  and  the  parties  concluded 
not  to  continue  work. 

After  encountering  some  obstacles  Mr,  Walden  returned  to  Olinton  in 
1861.  Two  years  later,  in  J863,  he  entered  the  employment  of  the  engineering 
department  engaged  in  the  construction  of  the  railway  bridge  crossing  the 
main  channel  of  the  Mississippi  River,  which  location  is  now  owned  by  the 
Chicago  &  Northwestern  Ry.  He  was  also  engaged  in,  and  had  charge  of, 
the  construction  of  various  buildings  erected  at  that  time,  and  in  1865  he 
was  appointed  superintendent  of  bridges  and  buildings  of  the  Iowa  division, 
which  position  be  held  36  jrears. 

Mr.  Walden  was  married  in  1852  to  Miss  Mary  Ann  Bennett  also  a  na- 
tive of  Christchurch,  Hampshire,  England.  Fourteen  children  were  born  to 
them,  ten  of  whom  are  stiir  living.  One  of  his  sons,  W.  J.  Walden,  is  station 
agent  at  Carroll,  Iowa,  and  another  son,  A.  5.  Walden,  is  a  machinist  in  the 
shops  at  East  ClintoiL  Until  recently,  another  son,  Henry  A.  Walden,  was 
employed  as  chief  derk  in  the  office  of  the  division  engineer  at  Boone,  but 
he  is  now  engaged  at  farming  in  Minnesota. 

Mr.  Walden  was  a  familiar  figure  at  many  of  the  conventions  of  this 
association,  having  joined  at  Quebec,  in  1903.  He  was  made  a  life  member 
a  few  years  later.  He  was  an  ardent  supporter  of  the  association. 
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Henry  Crane  was  bom  in  Litchfield,  Main^  Feb.  1,  1825;  died  at  Janes- 
vilte.  Wis.,  July  29,  1911.  He  spent  his  early  life  on  the  httle  New  England 
farm  of  his  parents.  Sept.  23,  1844,  he  entered  the  emffloy  of  Dr.  L  S. 
Bartlett,  of  Kingston,  N.  H, 

He  began  his  railroad  career  in  March,  1846,  with  the  firm  of  Eastman, 
Gilmore  &  Co.,  on  construction  work  connected  with  the  C.  &  P.  Ry.    Later 
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he  went  with  the  same  firm  to  Vermont,  and  was  engaged  on  the  work  of 
the  Northern  Railroad  until  April,  1847.  It  was  about  this  time  that  he  en- 
tered the  service  of  Amos  Page,  who  was  a  contractor  on  the  Nortbeni 
Railroad.  It  was  about  the  year  1851  when  Mr,  PaHC  went  to  Chicago  and 
contracted  for  some  work  on  what  is  now  a  part  of  the  Galena  division  of 
the  Chicago  and  Northwestern  Railway,  and  Mr.  Crane  followed  him  that, 
where  he  be^n  work  on  the  road,  where  he  was  employed  during  the  re- 
mainder oj  his  life,  until  pensioned,  except  for  a  short  time  in  1859-60,  when 
he  was  on  construction  work  in  Texas,  on  the  N.  O.  &  T.  Ry. 

Mr.  Crane  was  made  superintendent  of  bridges  and  buildings  in  \96&, 
and  his  entire  service  with  the  Northwestern  Line  was  confined  within  the 
limits  of  northern  Illinois  and  eastern  Wisconsin. 

During  Mr.  Crane's  long  railroad  career  the  railways  of  this  country 
passed  from  the  age  of  temporary  construction  of  bridges  and  buildii^s  to 
the  most  up-to-date  modern  construction  of  the  present  day.  His  carter 
was  so  thoroughly  interwoven  with  the  growth  of  the  Northwestern  Ry.  tbit 
he  seemed  to  be  almost  a  part  of  it.  His  strength  of  character  and  noUe 
purposes  all  through  life  tell  the  story  which  kept  him  in  one  position  in  tht 
same  location  during  so  many  changes  of  officers.  He  was  always  tht 
same,  and  was  always  found  doing  his  duty. 

Mr.  Crane  was  married  to  Miss  Mary  Weaver,  at  Ca^,  111.,  Dec  16, 
1864,  from  which  union  were  born  two  children,  George  H.  Crane,  of  Janes- 
ville,  and  Mrs.  Russell  G.  Colvin,  of  Everett,  Wash.  Mrs,  Crane  and  these 
two  children  survive  him.  The  funeral  service  was  held  at  the  residence  and 
was  conducted  by  Dr.  Jenkin  Lloyd  Jones,  Mr,  Crane's  former  pastor,  after 
which  the  body  was  transported  on  a  special  train  to  Milwaukee,  where  it  wai 
cremated. 

Mr.  Crane  joined  the  American  Railway  Bridge  and  Building  Associi- 
tion  at  Quebec,  in  1903,  and  was  honored  by  being  elected  to  life  membership. 


■■  P.  MOHUK& 


Hiram  P.  Morrill  joined  the  American  Railway  Bridge  and  Buildiiig 
Association  at  its  thirteenth  annual  convention,  at  Quebec,  in  1903,  um 
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was  elected  to  life  membership  in  1907.  He  was  bom  Sept  10,  1842,  in 
Canaan,  Vermont,  and  moved  to  Wisconsin  in  1854.  He  died  Dec  9,  1910, 
at  Madison,  Wis.,  from  a  comi^lication  of  diseases.  He  was  a  sufferer  for 
many  years  from  a  bronchial   trouble,  which   was  contracted  from  over-ex- 

Ksure.  This  was  a  serious  handicap  in  the  performance  of  his  duties  in 
er  years,  and  finally  ted  Co  his  retirement  at  the  age  of  about  64  years. 
Mr.  Morrill  was  for  more  than  twenty  years  superintendent  of  bridges 
and  buildingrs  of  a  subdivision  of  the  Madison  Division  of  the  Chicago  & 
Northwestern  Ry.,  extending  from  Milwaukee  to  Galena,  111.,  with  head- 
quarters at  Madison.  He  was  associated  with  the  road  when  it  was  built 
northward  from  Madison,  and  was  intimately  connected  with  its  advancement 
and  development  until  1906,  when  he  was  retired  on  a  pension.  His  quiet, 
unassuming  manner  and  faithfulness  to  duty  won  for  him  the  admiration  and 
respect  of  both  officers  and  employes  of  the  road  with  which  his  life  was  so 
intimately  connected. 

In  1869  Mr.  Mornll  was  united  in  marriage  to  Miss  Emma  Cadwell,  of 
Lodi,  Wis.,  who  survives  him.  He  also  leaves  a  son,  Fred  H.  Morrill,  of 
Chicago;  and  a  sister,  Mrs.  F.  J.  Edwards,  of  Milwaukee. 
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Hugh  M.  Henson  was  born  at  Eureka,  Lyon  Co.,  Kentucky,  March  22, 
1855,  and  died  at  his  home  in  Beaumont,  Texas,  Feb.  5,  1911,  after  several 
months'  illness,  of  diabetes.  He  received  a  common  school  education  and  as- 
sisted his  father,  who  was  a  farmer  and  wood  merchant,  until  the  age  of  21. 

Mr.  Henson  began  his  first  railroad  work  in  April,  1876,  with  the  con- 
tracting firm  of  Reed  &  Flannery,  at  Point  Bumside,  Ky.,  who  were  en- 
gaged on  construction  work  with  the  Cincinnati  Southern  Ry.  In  1877  he 
took  empfloyment  with  the  bridge  department  of  the  Paducah  &  Elizabeth- 
town  Ry.,  which  is  now  a  part  of  the  Illinois  Central  R.  R.,  where  he  re- 
mained until  May,  1881.  He  then  engaged  with  the  St.  Louis,  Iron  Mountain 
&  Southern  Ry.,  in  the  bridge  and  building  department,  where  he  remained 
until  Feb,  1882,  when  he  accepted  service  with  Mr.  Decatur  Axtell  on  the 
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,_  i  portion  of  the  Chesapeake  &  Ohio  Ry.,  then  known  as  the 

Richmond  &  Allegheny  R.  R. 

In  December,  18S6,  he  went  with  the  Missouri,  Kansas  ft  Texas  Ry^  on 
reconstruction  work,  in  the  vicinity  of  Denison,  Texas,  Two  years  later  he 
accepted  service  with  the  Cotton  Belt  R.  R.,  and  continued  in  their  employ, 
in  the  bridge  and  building  department  until  May,  1892.  He  afterwards 
worked  about  a  year  with  the  Carter  Construction  Co.,  of  St  Louis,  on  the 
construction  of  the  Chicago,  Burlington  &  Quincy  R,  R-,  from  Old  Monroe  to 
St  Louis.  He  was  engaged  successively  with  the  Oover  l.eaf,  Chesapeake  & 
Nashvnie  (now  a  portion  of  the  L.  &  N.),  and  the  Denver.  Enid  &  Golf 
roads.  While  on  the  latter  road  he  was  engaged  with  the  Bess  Line  Con- 
struction Co. 

He  held  the  position  of  superintendent  of  bridges  and  buildings  on  the 
Colorado  Southern,  New  Orleans  &  Pacific  Ry..  in  19(^-08;  he  was  in  charge 
of  the  work  on  the  Beaumont  City  wharf  in  1909 ;  and  in  the  same  year  was 
made  inspector  of  masonry  with  the  Santa  Fe  Ry.,  in  western  Texas,  where 
he  continued  until  the  condition  of  his  health  forced  him  to  retire  a  few 
months  before  his  death. 

March  17,  1880,  Mr.  Henson  was  married  to  Miss  Lenora  Gilbert,  of 
Calvert,  Ky.,  who  died  March  8,  1881.  Ten  years  later  he  married  Miss 
Kate  McRoberts,  of  Fisher,  Ark,,  who,  within  a  year,  was  killed  in  a  rail- 
road accident  on  the  Cotton  Belt  Line.  He  married  Miss  Laura  B.  Nickdl, 
of  Grand  Rivers,  Ky.,  June  26.  1895,  who,  with  two  children  survives  him 
— Lyman,  15  years  old,  and  Doris,  aged  13. 

Mr.  Henson  joined  the  association  at  St.  Louis  in  1900.  and  was  one  of 
ils  staunch  supporters.  He  was  a  member  of  the  Masonic  Order,  as  wdl 
as  of  the  Odd  Fellows. 


1  Alton,  111.,  Aug.  17,  1851.  and  died  Dec.  21. 
■*"""  — iulted  from  pneumonia,  although  fo' 
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years  he  had  suffered  from  heart  trouble.  At  the  time  of  his  death  be  wu 
ei^aged  in  erecting  a  bridge  for  the  Kansas  City  Southern  Ry^  at  Sallisaw, 
CHda. 

Mr.  Causey  was  a  quiet  man,  an  honorable  citizen,  one  whom  the 
people  respected,  and  his  death  came  as  a  shock  to  the  community.  His  home 
was  at  LaCygn^  Kansas.  He  was  widely  known  in  railroad  circles,  having 
been  employed  by  the  Kansas  City,  Ft.  Scott  &  Memphis  R.  R.  tor  twen^ 
years,  and  for  the  past  ten  years  was  connected  with  the  Kansas  City 
Southern  Ry. 

He  was  married  April  2,  1893,  to  Mrs.  Rose  Glascock,  at  t^t.  Scott, 
Kans..  who,  with  one  daughter,  survives  him.  He  also  leaves  a  sister,  Mrs. 
J.  H.  Brant,  in  Kansas  City,  a  brother  J.  L.  Causey,  at  Chicago,  and  his  fa- 
ther. Mr.  P.  C  Causey,  of  San  Jose,  Cal. 

Mr.  Causey  was  a  member  of  the  Knights  of  Pythias  lodge  of  Ft 
Scott,  and  was  a  member  of  A.  F.  &  A.  M. 

The  funeral  services  were  held  in  Kansas  City,  Dec,  25,  1910,  conducted 
by  the  Knights  of  Pythias,  assisted  by  Rev.  Ambie  Smith,  of  the  Christian 
church,  and  interment  took  jflace  in  Forest  Hill  cemetery.  The  large  at- 
tendance, and  the  many  floral  tributes,  gave  evidence  of  the  love  and  respect 
of  those  who  were  in  attendance  at  the  last  sad  rites. 

Mr.  Causey  was  elected  a  member  of  this  association  at  Richmond,  in 
October,  189& 
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r  of  bridges  and  buildings  of  the  Bos- 
_.  ..  ,.  ,  y.  Vl;  elected  a  member  of  this  asso- 
ciation at  Quebec,  in  1903,  died  July  1,  1911,  after  a  short  illness. 

Mr.  Spaulding  was  born  July  29,  1848,  at  Granby,  Province  of  Quebec. 
His  education  while  a  boy  was  limited,  and  at  the  age  of  fifteen  he  began 
to  work  in  a  tannery,  and  later  at  harness  making.    Alter  a  number  of  yean 
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at  that  vocation  he  went  to  the  United  States  and  to<^  up  carpenter  work 
in  the  vicinity  of  Lowell  and  Manchester,  and  later  at  vanous  points  along 
Long  Island  Sound. 

In  1879  he  began  his  railroad  career  in  the  enii>loy  of  the  Baltimore  & 
Ohio  R.  R.,  when,  after  a  short  time,  his  health  failed  and  he  returned  to 
the  New  England  Country.  During  the  following  year  he  took  up  work  as 
a  carpenter  on  the  old  Boston  &  Lowell  R.  R.,  when  six  years  later  he  was 
promoted  to  foreman  carpenter  on  the  Passumpsic  R.  R.  After  a  few  years 
of  faithful  service  he  was  made  supervisor  of  bridges  and  buildings  of  the 
Passumpsic  division  of  the  Boston  &  Maine  R.  FL,  to  which  was  shortly 
added  the  St.  J.  &  L.  C  R.  R. 

During  the  time  that  Mr.  Spaulding  resided  at  G>ncord,  N.  H.,  he  mar- 
ried Miss  Jennie  Mitchell,  who  died  many  years  ajgo,  leaving  one  daughter, 
Tennie,  who  is  now  a  teacher  in  the  Chicago  public  schools.  Nov.  10,  1883, 
he  married  Miss  Lora  Baker,  of  West  Lel^non,  N.  H.,  who,  with  one  son, 
Ora,  survives  him. 

Mr.  Spaulding  was  a  member  of  the  Episcopal  church,  and  was  affiliated 
with  both  the  Masons  and  Odd  Fellows.  He  was  also  connected  with  several 
railroad  orders.  He  had  a  courteous  and  affable  disposition  and  was  kind 
toward  a&l.  He  became  efficient  in  the  art  of  bridge  building  as  well  as 
other  work  which  was  entrusted  to  him  in  the  bridge  and  building  depart- 
ment of  the  railroad  with  which  he  was  connected.  In  his  death  the  railway 
company  suffered  the  loss  of  a  true  and  faithful  employ^,  and  the  place  made 
vacant  in  the  home  and  community  points  to  a  noble  career. 


MEMOIR. 

By  C.  W.  Wright. 

Charles  F.  Spencer  was  born  at  Jasper,  Steuben  Co.,  N.  Y.,  May  23, 
1868,  and  died  April  14,  1911,  at  Morris  Park,  N.  Y.,  after  a  three  weeks' 
illness  of  pneumonia.  The  funeral  services  were  conducted  by  Rev.  Dick- 
haut,  of  the  First  Presbyterian  church,  Jamaica,  N.  Y.,  and  interment  was 
at  Maple  Grove  cemetery,  Richmond  Hill. 

He  was  the  youngest  of  five  sons  of  Milo  (deceased)  and  Martha  C 
Spencer.  The  mother,  at  the  age  of  84,  resides  at  Canisteo,  N.  Y.  The  three 
surviving  brothers  are  Edwin,  of  Canisteo;  and  Carlisfle  and  George,  of  Jas- 
per, N.  Y.  The  other  brother,  Jos^h,  died  about  three  years  ago,  under 
similar  circumstances,  at  Knoxville,  Pa. 

He  was  married  March  31,  1889,  at  Knoxville,  Pa.,  to  Miss  Hattic 
Hamm,  who  survives  him.  To  this  union  was  bom  one  son,  who  died  in  in- 
fancy. 

Mr.  Si>encer  was  in  his  early  life  a  farmer.  Later  on  he  was  engaged 
with  the  bridge  department  of  the  New  York  Central  Lines,  the  constructural 
department  of  the  Lackawanna  Steel  Co.,  and  the  United  States  Leather  Ca, 
of  Buffalo.  In  1907,  he  went  with  the  Long  Island  R.  R.,  as  bridge  inspector, 
and  was  in  turn  general  foreman,  supervisor  of  bridges,  master  carpenter  and 
superintendent  of  construction,  which  position  he  held  at  the  time  of  his 
death. 

There  comes  a  time  when  nearly  every  man  needs  a  friend  or  an  adviser, 
and  Mr.  Spencer  was  one  to  whom  such  could  go  and  not  meet  with  disap- 
pointment. Words  are  inadequate  to  express  the  true  character  and  person- 
ality of  the  man.  He  was  followed  to  his  last  resting  place  by  a  large  num- 
ber of  railroad  men  of  all  departments,  and  about  3(X)  of  his  own  employes. 

Mr.  Spencer  became  a  member  of  the  association  at  the  Jacksonville 
convention,  in  1909,  and  after  the  meeting  he  and  his  wife,  together  with 
a  dozen  others,  including  the  secretary  and  the  writer,  extended  their  trip 
to  include  Tampa,  Key  West,  Havana,  Miami,  and  other  points. 
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W.  B.  Wood  was  born  at  Glasgow,  Ky^  and  died  at  Atchison,  Kansas, 
April  25,  1911,  at  the  age  of  36  years,  after  several  weeks'  illness  of  typhoid 
fever  and  other  complications.  Some  years  ago  his  nose  was  broken.  This 
accident  interfered  with  his  breathing  to  such  an  extent  that  sevEral  opera- 
tions were  necessary,  and  these  were  made  in  the  Missouri  jpaeific  Hospital 
in  St.  Louis.  These  operations  did  not  keep  him  from  his  work  any  con- 
siderable length  of  lime,  but  they  impaired  his  constitution  to  a  noticeable 
extent.  Pleurisy  set  in,  and  symptoms  of  pneumonia  became  apparent,  and 
against  so  many  odds  life  could  not  contend. 

He  began  his  railroad  service  in  189^  as  a  machine  hand  at  Moberly 
Mo,  in  the  employ  of  the  Wabash  R.  R.,  and  in  the  following  year  became 
a  mill  hand  in  the  car  repairing  department.    In  1900  he  was  a  carpenter  in 


the  bridge  and  building  department  of  the  Missouri  Pacific  Ry.,  and  then 
gradually  worked  his  way  up  to  building  inspector,  then  to  foreman,  and, 
nnall^,  in  1905,  was  made  supervisor  of  bridges  and  buildings  on  the  Omaha 
division,  with  headquarters  at  Atchison.  This  position  he  held  at  the  time  of 
his  death. 

Time  and  again,  before  and  since  his  death,  his  associates,  and  the  men 
who  were  under  his  supervision,  have  remarked  that  they  never  knew  him 
to  lose  self-control  or  to  appear  excited.  He  was  the  same  from  day  to  day, 
always  sympathetic  and  considerate  of  the  feelings  of  others. 

Mr,  Wood  was  a  disciplinarian,  and  his  department  never  failed  to  de- 
liver the  results  sought  by  his  superior  officers.  He  seems  to  have  been  a 
ntan  who  realized  and  lived  up  to  the  axiom,  that  more  can  be  gained  by  co- 
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operating  with  men  than  by  lashing  them.  He  was  always  well  poixd,  ud 
quietly  but  firmly  went  about  his  work.  In  the  face  of  perplexities  commtm 
to  his  work  he  Mways  wore  a  smile,  although  he  was  not  given  lo  indif- 
ference or  frivolity.    He  was  at  all  times  a  gentleman. 

In  1903  he  married  Miss  Bessie  Stone,  of  Kansas  City,  who  surtiTU 
him,  with  their  two  children.  His  father  resides  at  Independence,  Ho, 
five  sisters  live  in  Kansas  City,  and  a  brother  at  Emporia,  Kansas. 

Mr.  Wood  became  affiliated  with  this  association  at  the  Jacksonnllc 
convention,  in  1909. 


(Memoir  appeared  on  page  21,  1910  Proceeainga.) 


Subject  No.  1. 


FIREPROOFING   FOR  TIMBER  TRESTLES. 


REPORT  OF  COMMITTEE 

This  report  deals  principally  with  the  methods  of  preventing  fires  on 
timber  trestles  rather  than  with  the  methods  of  extinguishing  the  fire  after 
it  has  started.  The  use  of  water  barrels  and  such  other  things  will  not  be 
considered  here,  because  they  do  not  make  a  bridge  fireproof;  they  are  only 
agencies  by  which  the  fire  may  be  extinguished  if  some  one  gets  to  the  bridge 
in  time.  What  we  want  to  consider  herein  is  the  manner  of  constructing 
timber  trestles  so  that  they  will  not  ignite. 

Most  of  the  fires  on  bridges  are  started  by  sparks  or  coals  from  loco- 
motives, although  the  source  of  the  fire  may  be  entirely  foreign  to  railroad 
equipment  Not  many  bridges  are  destroyed  by  fire  from  outside  sources, 
and  beyond  cleaning  away  vegetation  from  the  vicinity  of  the  bridge  it  would 
hardly  pay  to  fireproof  for  such  causes.  Fire  dropped  from  locomotives  has 
burned  many  bridges  and  almost  all  such  fires  can  be  avoided  by  the  use  of 
a  good  type  of  fireijroofing. 

The  question  might  be  raised,  "Does  it  pay  to  make  trestles  fireproof?" 
It  is  difficult  to  say  just  how  much  loss  may  result  from  the  burning  of  a 
bridge.  It  will  certainly  be  more  than  merely  the  cost  of  rebuilding  the 
bridge.  The  greatest  loss  would  be  in  case  of  a  disastrous  train  wreck  due 
to  a  burned  bridge.  If,  however,  the  fire  is  discovered  before  a  train  may 
be  wrecked,  there  is  the  delay  to  traffic,  and  the  hurried  rebuilding  of  the 
bridge,  which  costs  considerably  more  than  rebuilding  under  ordinary  condi- 
tions. 

With  the  primary  object  of  protecting  human  lives,  the  Railway  Commis- 
sioners of  Canada  require  that  railroads  fireproof  their  bridges.  They  have  is- 
sued a  set  of  regulations,  which  is  included  in  the  appendix  to  this  report, 
giving  several  methods  which  will  be  accepted  by  them  as  sufficient  fire  pro- 
tection for  timber  bridges. 

Timber  bridges  which  need  fireproofing  most  are  those  on  high  speed 
lines  and  those  which  may  be  visible  to  the  engineman  for  only  a  snort  dis- 
tance.   The  larger  the  bridge,  the  greater  the  need  of  fireproofing. 

Types  of  fireproofing  used  mostly  at  the  present  time  are  as  follows: 

A.  Ballasted   floor  pile  bridges;   about  the  same  amount  of  ballast   being 

placed  under  the  tie,  on  the  bridge,  as  on  an  embankment. 

B.  Metal  covering  on  the  ties. 

C.  Ballast  covering  from  two  to  four  inches  thick  on  the  ties;  a  wood  filler 

being  placed  between  the  ties  to  support  the  ballast. 

D.  Metal  covering  on  the  caps  and  stringers. 

E.  Metal  covering  on  the  ties  with  two  inches  of  ballast  thereon. 

F.  Ordinary  pile  bridges  built  with  certain  kinds  of  treated  timber. 

G.  Fire  resisting  paints; 

H.  Pile  bridges  having  I-beam  stringers. 

The  fireproof  feature  of  ballasted  floor  timber  trestles  is  not  the  most 
important  reason  for  adopting  this  type  of  construction,  and  the  details  of 
such  bridges  can  not  properly  be  considered  here,  except  to  say  that  the  ballast 
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serves  as  a  first-class  fire  protection  for  the  timber.    These  bridges  with 
treated  timber  cost  about  75  per  cent  more  than  the  ordinary  pile  bridges. 

The  method  of  entirely  covering  the  ties  with  metal  is  favored  by  many 
roads.  It  aflFords  very  good  protection  when  the  sheets  are  firmly  attached 
and  in  good  condition.  If  the  metal  used  is  of  a  poor  quality  and  light  weight 
holes  will  soon  develop  and  if  it  is  not  properly  fastened  it  will  soon  work 
loose  and  the  ends  will  curl  up.  If  these  things  happen  the  covering  is  apt 
to  assist  ignition  rather  than  prevent  it,  because  the  loose  ends  and  holes 
will  catch  coals  and  sparks.  There  are  many  different  ways  of  putting  on  this 
covering,  the  principal  difference  being  the  method  of  attaching  the  ralvanized 
iron  around  the  track  rails.  In  most  cases.  No.  22  iron  is  used.  To  obtain 
the  best  results  the  metal  should  be  securely  fastened  and  of  such  a  quality 
and  weight  that  it  will  last  a  reasonable  length  of  time.  It  should  last  as 
long  as  the  timber  in  the  bridge.  When  a  good  quality  of  No.  22  galvanized 
iron  is  used,  this  type  costs  about  75  cents  per  lineal  foot,  single  track  bridge. 

Ballast  covering  over  the  entire  deck  is  another  type  which  affords  good 
protection  so  long  as  everything  is  in  good  condition  and  no  timber  is  ex- 
posed. Gravel  ballast  is  used  in  most  cases,  although  stone,  slag  and  clay  are 
also  used  to  a  considerable  extent.  The  vibration  will  cause  the  ballast  to 
bunch  over  the  more  rigid  parts  of  the  bridge,  leaving  some  of  the  ties  ex- 
posed. A  very  serious  objection  is  that  the  ballast  holds  the  moisture  which 
causes  decay  in  the  timber.  Gay  affords  a  good  protection  and  can  be  ob- 
tained in  almost  any  locality;  it  is  more  stable  under  vibration  than  gravel 
but  it  will  hold  moisture  longer  than  the  other  materials.  The  draft  of  higb 
speed  trains  tends  to  remove  the  ballast  covering  from  the  bridge. 

The  position  of  the  filler  blocks  between  the  ties  should  be  considered. 
The  two  extremes  are. — placing  the  filler  on  the  stringers  and.  pladng  it 
flush  with  top  of  ties.  Placing  the  filler  directly  on  the  stringers  necessitates 
a  large  amount  of  ballast  for  covering  without  gaining  an3rthing  over  a 
smaller  amount  as  regards  fireproofing.  The  decay  of  the  timber  is  faster, 
because  the  contact  surface  between  ballast  and  timber  is  larger,  and  the  larger 
volume  of  ballast  will  hold  more  moisture.  If  the  filler  is  placed  flush  with 
the  top  of  the  ties,  the  gravel  rests  on  an  unbroken  surface  and  will  readily 
move  about,  due  to  the  vibration  of  the  bridge  and  the  draft  of  trains,  which 
wtll  leave  bare  spots.  Probably  the  best  way  is  to  place  the  filler  so  that  it 
will  come  about  one  inch  below  the  top  of  the  tie  and  then  place  three 
inches  of  ballast  on  the  filler  which  would  provide  two  inches  of  ballast  above 
the  ties.  With  gravel  ballast  such  construction  costs  about  35  cents  per 
lineal  foot  of  single  track  bridge.  Sometimes  galvanized  iron  is  placed  over 
the  guard  rail*  in  connection  with  the  ballast  covering.  This  adds  about  15 
cents  per  lineal  foot  to  the  cost 

Galvanized  iron  is  placed  on  the  tops  of  caps  and  stringers  by  a  number 
of  roads,  the  object  being  to  protect  the  timber  from  weather  as  well  as  from 
fire.  In  this  way  the  ties  are  left  bare  but  the  more  important  parts  of  the 
bridge  are  protected.  It  is  not  difficult  to  keep  such  covering  in  place.^  The 
metal  should  be  of  quality  and  weight  sufficient  to  last  as  long  as  the  timber. 
Using  a  good  quality  of  No.  20  galvanized  iron  the  cost  is  about  60  cents 
per  lineal  foot  of  single  track  bridge. 

Sometimes  a  covering  of  ballast  about  two  inches  thick  is  placed^  on 
the  metal  covering  of  type  B.  This  partly  overcomes  some  of  the  objections 
to  this  type,  in  that  if  some  of  the  edges  of  the  galvanized  sheets  work  loose 
or  holes  develop  in  the  metal  the  presence  of  the  ballast  will  prevent  fire. 
The  draft  caused  by  trains  and  the  vibration  of  the  bridge  will  cause  the 
ballast  to  move  about  and  leave  bare  spots  as  in  t3rpe  C.  Also,  the  ballast 
will  retain  moisture;  but  this  is  not  so  serious  as  in  type  C,  because  the 
ballast  does  not  come  in  contact  with  the  timber;  however,  the  moisture  will 
rust  the  metal.  The  use  of  gravel  ballast  will  increase  the  cost  of  type  B  about 
six  cents  per  lineal  foot 

On  one  road,  zinc  treated  timber  was  found  to  be  of  value  in  resisting 
fire.  The  trestles  are  built  in  the  usual  way  and  treated  timber  used.  This 
type  probably  adds  $1.50  per  lineal  foot  to  the  cost  of  a  pile  bridge  and  it 
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woufd  not  pa>  to  use  it  for  the  one  reascHi  of  fireproofing  because  the  cheaper 
types  would  afford  just  as  good  protection. 

Fire  resisting  paints  are  used  to  a  considerable  extent  in  the  East  and 
in  Canada,  with  good  results  in  most  cases.  If  a  paint  exists  which  makes 
timber  absolutely  fireproof  its  employment  would  certainly  be  a  first-class 
method  of  protecting  bridges  from  fire,  provided  the  paint  would  not  injure 
the  timber  m  any  way.  A  double  track  trestle  136  feet  long  was  painted  with 
Qapp's  Fire  Resisting  Paint, — ^the  paint  being  applied  to  the  top  of  caps  and 
stringer  and  top  and  sides  of  ties  and  guard  rails.  The  cost  was  165^  cents 
per  lineal  foot,  single  track,  or  1^  cents  per  square  foot  of  area  painted. 
The  Board  of  Railway  Commissioners  of  Canada  requires  that  if  Gapp's  paint 
is  used,  one  coat  must  be  applied  at  least  every  five  years. 

The  use  of  I-beams  for  stringers  reduces  the  probability  of  fire,  although 
this  can  hardly  be  called  a  4nethod  of  fireproofing  timber  trestles.  Such 
construction  costs  about  20  per  cent  more  than  ordinary  pile  bridges. 

Inspection  and  repairs  are  made  more  difficult  by  the  use  of  types  A,  B, 
C,  D  and  E,  but  with  types  F,  G  and  H,  accessibility  to  the  different  parts 
ojf  the  bridge  is  just  as  easy  as  for  ordinary  pile  bridges,  hence  inspection 
and  repairs  are  not  interfered  with. 

Inquiries  were  made  of  all  the  important  railroads  of  the  United  States 
and  Canada,  eighty-six  in  number,  as  to  their  practice  of  fireproofing  timber 
trestles.  Replies  were  received  from  73,  and  out  of  these,  29  do  not  use  any 
type  of  fireproofing. 

A  summary  of  the  replies  from  the  forty-four  railroads  which  use  one 
or  more  types,  follows: 

Chicago,  Milwaukee  &  St.  Paul  Ry. : — ^Use  giMrel  covered  deck,  galvanized 
iron  covered  deck  and  ballasted  floor  pile  bridges;  Have  had  good  results  in 
all  cases. 

Chicago  Great  Western  R.  R.: — ^Use  ballasted  floor  pile  bridges,  and 
where  long  spans  are  necessary  I-bcams  are  used  for  stringers.  Formerly  used 
gravel   covered  deck  but  this  was  abandoned. 

Chicago  &  North  Western  Ry. : — Use  galvanized  iron  covered  deck,  but 
to  no  considerable  extent.  No.  16  iron  is  used.  Have  considered  using  a 
gravel  covered  deck. 

Duluth,  South  Shore  &  Atlantic  Ry. : — Use  No.  24  galvanized  iron  on 
top  of  stringers  for  most  bridges ;  also  use  gravel  deck,  filled  one  inch  above 
ties,  with  1  inch  strip  between  the  ties,  placed  "A"  fashion,  so  as  to  drain  to 
the  outside. 

Chicago  &  Alton  R.  R. : — Use  ballasted  floor  pile  bridges. 

New  York,  Chicago  &  St.  Louis  Ry. : — ^Use  sheet  iron  on  top  of  stringers. 

Great  Northern  Ry. : — Use  No.  22  galvanized  iron  on  top  of  ties.  For- 
merly used  gravel  covering  but  it  was  discontinued. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. : — ^Use  No.  28  galvanized 
iron  on  ties.  Also  use  crushed  stone  covering,  Sl4  inches  deep,  3  inches  below 
and  2^  inches  above  top  of  ties.  Prefer  the  galvanized  iron  covering  and 
find  that  it  is  cheaper  than  the  crushed  stone  deck. 

Lake  Shore  &  Michigan  Southern  Ry. : — Use  crushed  stone  deck  2 
to  2yi^  inches  deep,  place  3  inch  strip  between  the  ties  which  is  flush  on  top 
with  ties.  Have  had  good  results  with  this  method.  Also  use  ballasted  floor 
pile  bridges. 

St.  Louis  &  San  Francisco  R.  R. : — Use  No.  24  galvanized  iron  on  string- 
ers and  caps.    Also  use  ballasted  floor  pile  bridges. 

Northern  Pacific  Ry. : — Formerly  used  gravel  covering,  but  this  was 
abandoned  on  account  of  causing  decay  of  the  timber.  Use  No.  22  gal- 
vanized iron  on  stringers  and  caps  and  No.  22  galvanized  iron  on  top  of  ties. 
Also  use  ballasted  floor  pile  bridges. 

Rock  Island  Lines: — Use  ballasted  floor  pile  bridges  and  gravel  covered 
bridges.  Gravel  covering  3  inches  thick, — 1  inch  below  and  2  inches  above 
top  of  ties;  filler,  1  inch  thick,  between  ties.  Have  had  no  fires  on  any  of 
the  protected  bridges  and  intend  to  protect  all  bridges. 
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Missouri  Pacific  Ry. : — Use  gravel  covering.  A  filler  3  inches  ^thii  is 
placed  between  the  ties  and  flush  on  top  with  ties.  Gravel  covering  is  2 
inches  thick. 

Illinois  Central  R.  R. : — ^Use  ballasted  floor  pile  bridges.    Have  had  good 
results  with  fire  resisting  paints  and  with  zinc  treated  timber  in  pile  bridges. 
*St.  Louis  Southwestern  Ry. : — Use  ballasted  floor  pile  bridges  and  arc 
very  careful  to  keep  vegetation  and  rubbish  cleaned  away  from  timber. 

Chicago,  Indianapolis  &  Louisville  Ry. : — ^Use  ballasted  floor  pile  bridges, 
and  have  some  bridges  on  which  the  stringers  are  covered  with  a  heavy 
galvanized  iron ;  good  results  in  both  cases. 

Chicago,  Burlington  &  Quincy  R.  R. : — ^Use  No.  22  galvanized  iron  cover- 
ing on  the  ties  and  sometimes  cover  this  with  2  inches  of  gravel  or  cinders. 
Also  use  gravel  covering  2  inches  thick  by  placing  filler  2  inches  in  thick- 
ness between  the  ties  and  flush  on  top  with  the  ties. 

Michigan  Central  R.  R. : — Use  ballasted  floor  pile  bridges,  creosotcd 
timber,  and  on  these  bridges  place  No.  26  galvanized  iron  on  top  and  sides 
of  guard  rail  and  on  top  of  the  cap  where  it  extends  out  beyond  the  outside 
stringers.  Also  use  pile  bridges  with  I-beam  stringers  and  are  considering 
covering  the  ties  on  these  bridges  with  galvanized  iron,  placing  2  inches  of 
gravel  on  that. 

Louisville  &  Nashville  R.  R. : — ^Use  ballasted  floor  pile  bridges  with  crco- 
soted  timber  and  on  open  floor  pile  bridges  they  cover  the  stringers  and  caps 
with  No.  20  galvanized  iron. 

Queen  &  Crescent  Route : — ^Use  ballasted  floor  pile  bridges  and  creosotcd 
timber  and  on  ordinary  pile  bridges  they  place  No.  15  sheet  iron  on  tops  of 
stringers  and  caps ;  also  use  the  method  of  placing  this  sheet  iron  on  top  of 
ties.  Are  considering  fire  walls  of  concrete  every  few  hundred  feet,  for  long 
trestles. 

Wabash  R.  R. : — Use  gravel  coverinar. 

Western  Australian  Government  Railroads: — Use  ballasted  floor  pile 
bridges.  They  find  that  it  is  very  essential  to  keep  dry  grasses  removed 
from  the  vicinity  of  bridges. 

New  York,  New  Haven  &  Hartford  R.  R. : — Cover  stringers,  caps  and 
sills  with  galvanized  iron  or  sheet  zinc.  Keep  all  combustible  material  away 
from  bridges.  On  one  division,  previous  to  1880,  all  timber  stringers  were 
heavily  coated  with  lime  whitewash  every  second  year,  with  very  good  results 
with  regard  to  fire  prevention  and  timber  preservation. 

Boston  &  Albany  R.  R.: — Thin  sheet  iron  is  placed  over  tops  of  caps 
and  stringers. 

Delaware  &  Hudson  R.  R. : — On  their  Canadian  lines  thev  use  Gapp's 
Fire  Resisting  Paint,  complying  with  order  of  the  Dominion  Government 

Erie  R.  R. : — Cover  stringers  and  caps  with  galvanized  iron.  Use  white- 
wash to  a  small  extent.    Verv  careful  to  keep  all  vegetation  cleaned  away. 

Lehigh  Valley  R.  R. : — Have  used  galvanized  iron  on  stringers, 

Maine  Central  R.  R. : — Recentlv  have  used  Gapp's  Fire  Resisting  Paint 
with  such  good  results  that  it  will  now  be  used  on  all  trestles.  Keep  all 
foreism  combustible  matter  away  from  the  trestles. 

Boston  &  Maine  R.  R. : — Clapp's  Fire  Resisting  Paint  applied  during 
warm  weather  at  least  once  in  three  years  to  tops  and  sides  of  ties  and  guard 
rails  and  tops  of  stringers  and  caps.  The  entire  right  of  way  is  kept  free  from 
all  combustible  material  for  entire  length  of  timber  bridges. 

Philadelphia  &  Reading  Ry. : — Have  placed  second-hand  sheet  iron  on 
top  of  stringers  with  cross  strips  about  three  feet  wide  on  top  of  ties, 
over  each  cap.    In  some  cases  have  covered  the  ties  with  sheet  iroa 

Canadian  Pacific  Ry. : — Have  whitewashed  tops  of  stringers  and  caps. 
Have  tested  fire  resisting  paints  with  good  results. 

Baltimore  &  Ohio  R.  R. : — Have  built  two  or  three  ballasted  floor  trestles 
on  Southwest  System.  Where  trestles  occur  on  curves  stringers  are  covered 
with  galvanized  iron.    Have  one  bridge  covered  with  gravel. 

Mobile  &  Ohio  R.  R. : — Have  ballasted  floor  pile  bridges,  which  they  con- 
sider the  best  type  but  are  considering  covering  the  stringfcrs  with  galvanized 
iron  or  using  a  fire  resisting  paint. 


FIREPROOFING  FOR  TIMBER  TRESTLES  51 

• 

Norfolk  &  Western  Ry.: — ^Have  one  bridge  covered  with  gravel  as  an 
experiment.    They  use  a  2  inch  filler  block  and  8  inches  of  gravel. 

Cincinnati,  Hamilton  &  Dayton  Ry. : — ^Have  used  galvanized  iron  cover 
on  stringers  with  good  results. 

Nashville,  Chattanooga  &  St.  Louis  Ry. : — Are  using  ballasted  floor  pile 
bridges.  On  ordinary  pile  bridges  they  cover  the  stringers  and  caps  with  No. 
22  galvanized  iron. 

Southern  Ry. : — Are  using  ballasted  floor  pile  bridges.  On  ordinary  pile 
bridges  they  cover  stringers  and  caps  with  galvanized  iron. 

Seaboard  Air  Line  Ry. : — On  trestles  which  can  not  be  seen  for  a  dis- 
tance of  2^000  ft.  in  either  direction,  along  the  track,  the  stringers  are  covered 
with  No.  20  galvanized  iron.    They  are  also  using  ballasted  floor  pile  bridges. 

Atchison,  Topeka  &  Santa  Fe  Ry. : — Are  using  galvanized  iron  on  top 
of  stringers  and  caps ;  also  have  some  bridges  covered  with  gravel.  Ballasted 
floor  pile  bridges  with  creosoted  timber  are  used.  Have  tried  fire  resisting 
paints  but  this  method  has  been  abandoned. 

Western  Pacific  Ry. : — Use  gravel  covered  deck,  by  placing  a  filler  block 
2  inches  thick  between  the  ties.  Gravel  covering  is  6  inches  thick;  the  lower 
4  inches  being  coarse  gravel  and  the  remainder  fine  gravel.  Also  have 
ballasted  floor  pile  bridges. 

Oregon  Short  Line  R.  R. : — ^Use  gravel  covered  deck  and  ballasted  floor 
pile  bridges. 

Houston  &  Texas  Central  R.  R. : — Report  poor  results  with  fire  resisting 
paints  and  with  metal  covering  on  top  of  ties  or  stringers.  Are  now  using 
gravel  covered  deck  and  ballasted  floor  pile  bridges. 

Denver  &  Rio  Grande  R.  R. : — Use  gravel  covered  deck  and  ballasted  floor 
pile  bridges.  With  the  gravel  deck,  a  filler  block  4  inches  thick  is  placed  be- 
tween the  ties  and  9  inches  of  gravel  placed  on  that. 

Geveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. : — In  the  case  of  trestles 
on  curves,  stringers  are  covered  with  galvanized  iron ;  have  one  bridge  on 
which  a  timber  filler  was  placed  between  the  ties  and  the  bridge  covered 
with  gravel. 

Summary  Showing  the  Types  of  Fireproofing  Used  on  44  Railroads. 
Types  Used.  No.  of  Roads  Using. 

A    6 

B 2 

C  3 

D 5 

G 4 

A  and  D 6 

A  and  H 1 

A  and  C 6 

A,  B  and  D 2 

A,  BandC 1 

A,  G  and  F 1 

A,  C,  and  D 1 

B  and  C 1 

B,  C  and  E 1 

B  and  D   1 

C  and  D 2 

D  and  G 1 

Summary  of  44  Railroads,  Showing  Number  on  Which  Each  Type  of  Fire- 
proofing  is  Used. 

A    24 

B 8 

C   15 

D 18 

E  1 

F 1 

G   6 

H 1 
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CONCLUSIONS. 

Most  railroads  favor  the  ballasted  floor  pile  bridge  because  it  has  many 
desirable  qualities  as  well  as  being  fireproof. 

The  protection  of  the  timber  from  the  weather  is  probably  as  much  the 
reason  for  using  type  D  as  the  fireproof  feature. 

Types  F  and  H  are  used  because  with  them  a  bridge  is  more  permanent 
than  the  ordinary  timber  trestle,  hence  does  not  need  so  many  repairs. 

Types  B,  Q  £  and  G  are  used  solely  to  protect  bridges  from  fire;  and 
since  type  £  is  merely  a  slight  modification  of  type  B  there  remain  only  three 
types  used  exclusivdy  for  fireproofing. 

As  stated  above,  with  the  use  of  types  B  and  C,  inspection  and  r^airs 
are  more  difficult  to  make  than  ordinarily,  and  this  is  ^uite  important  on  tim- 
ber structures;  also  when  type  C  is  used  a  more  rigid  inspection  is  neces- 
sary and  more  repairs  will  be  needed  than  otherwise. 

Type  G  is  very  simple  and  does  not  change  the  general  construction 
of  the  bridge  in  any  way.  Another  thing  in  its  favor  is  the  comparatively  low 
cost.  There  is,  however,  some  doubt  as  to  its  effectiveness,  but  a  thoroogh 
test  made  under  actual  working  conditions  ought  to  determine  whether  a  fire 
resisting  paint  is  practicable  to  use  for  fireproofing  timber  trestles. 

Lex    Jutton, 
W.  H.  Mocm, 

J.  C  NXLSON, 

R.  J   Arey, 

Commitiee. 
APP£NDIX. 

£xtracts  from  some  of  the  letters  received  are  worthy  of  publication, 
and  we  submit  as  an  appendix  to  the  report: 

J.  C.  Nelson,  Engineer  Maintenance  of  Way,  Seaboard  Air  Line  Railway: 
— During  the  past  25  years  I  have  been  continuously  engaged  in  maintenance 
of  way  work,  and  during  that  time  I  have  never  seen  or  known  of  a  tresdc 
being  fired,  except  from  the  top,  therefore,  I  feel  and  believe  that  it  is  a  waste 
of  money  to  do  anything  toward  protecting  below  the  cap,  other  than  to 
thoroughly  clean  the  ground  underneath  the  trestle  of  all  foreign  and 
vegetable  matter.  My  preference  of  protection  is  the  ballast  floor  creosotcd 
timber  trestles.  They  are  not  excessively  expensive  as  to  first  cost;  cost 
but  little  to  maintain,  and  if  the  timber  is  well  treated,  the  life  should  be 
from  35  to  50  years.  The  L.  &  N.  R.  R.  have  some  creosoted  timber,  ballast 
deck  trestles,  which  were  built  in  1876,  and  are  still  good.  In  1881-2,  the 
N.  O.  &  N.  £.  R.  R.  completed  a  creosoted  open  deck  trestle  across  Lake 
Ponchartrain  near  New  Orleans,  and  Mr.  Haugh,  resident  engineer  of  that 
road,  told  me  a  few  months  ago,  that  it  is  in  perfect  state  of  preservation, 
therefore,  there  seems  to  be  no  doubt  but  that  ballast  deck  treses  built  of 
creosoted  timber,  if  properly  treated,  will  last  an  indefinite  length  of  time, 
and  will  effectually  prevent  fire.  It  was  stated  at  the  last  meeting  of  the 
American  Railway  Engineering  Association  by  the  representative  of  some 
road,  (I  think  Illinois  Central)  that  they  had  experienced  a  fire  on  a  ballast 
floor  trestle,  but  when  the  gentleman  was  questioned  it  was  discovered  that 
the  fire  originated  in  a  piece  of  open  deck  trestle  adjoining  the  ballast  deck, 
and  that  the  fire  was  thus  communicated  to  the  ballast  deck.  I  also  heard  of 
a  case  of  fire  on  the  Q.  &  C.  Ry.,  of  a  ballast  deck,  but  I  investigated  it  and 
found  that  this  was  a  similar  case  to  the  one  above  mentioned,  and  which  in 
my  opinion  only  confirms  my  belief  and  personal  experience,  which  is  that 
ballast  floor  trestles  will  and  do  effectually  eliminate  fires. 

As  to  galvanized  iron  covering  for  stringers  and  caps:  I  believe  that 
this  method  is  a  very  good  one,  not  only  as  a  fire  protection,  but  also  as  a 
protector  of  timber  from  decay.  When  the  Cincinnati  Southern  Ry.  was 
built,  m  the  seventies,  white  pine  stringers  were  put  in  a  large  number  of 
trestles  and  all  of  them  were  fully  protected  with  galvanized  iron.  In  1903, 
I  examined  some  of  these  stringers  so  protected  which  were  placed  in  the 
structures  about  the  year  1879,  and  they  were  in  good  condition;  in  fact, 
many  of  them  were  so  sound  and  clear  that  they  were  turned  over  to  the 
motive  power  department  and  were  sawed  up  for  making  casting  pattens. 
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As  for  placing  a  floor  between  the  ties  and  covering  over  with  gravel 
or  c^er  material:  I  would  recommend  this  plan,  except  in  cases  where  a 
creosoted  timber  open  deck  trestle  was  in  existence  and  in  good  condition. 
The  N.  O.  &  N.  £.  R.  R.  Lake  Ponchartrain  trestle  is  so  fixed,  but  Mr. 
Haugh  tells  me  that  it  is  very  difficult  to  keep  the  ties  completely  coated  with 
the  Uiin  layer  of  gravel.  The  jar  of  passing  trains  uncovers  the  ties,  which 
are  to  some  extent  liable  to  catch  fire,  and  the  cost  of  this  method  would  be 
about  as  expensive  as  a  regular  ballast  deck.  For  untreated  timber  open  deck 
trestles,  I  do  not  think  it  at  all  permissible  on  account  of  injury  to  the  tim- 
ber, and  cost  of  removing  and  replacing  when  renewing  timbers. 

I  have  had  no  experience  with  i)aint  protection,  nor  do  I  know  of  any  one 
that  has.  There  are  one  or  two  paint  manufacturers  who  make  great  claims 
for  the  fire  resisting  qualities  of  their  paint,  and  they  claim  it  is  bein^  largely 
used  on  roads  in  Canada  and  also  by  the  New  England  roads.  In  fairness  to 
these  manufacturers,  I  feel  that  the  matter  is  well  worth  investi^ting,  as  it 
can  in  a  few  years'  time  be  easily  demonstrated  whether  their  pamts  will  do 
what  they  claim. 

In  conclusion,  I  feel  that  the  best  and  most  effective,  and  in  the  long  run 
the  most  economical  method,  is  the  creosoted  timber  ballast  floors;  and  next 
to  that,  galvanized  iron  covering  for  stringers  and  caps. 

C  F.  Loweth,  Chief  Engineer,  C.  M.  &  St  P.  Ky. : — All  of  the  timber 
bridge  floors  on  the  C  M.  &  P.  S.  Ry.  are  fireproofed,  either  by  being  covered 
with  sheet  metal  or  with  p;ravel.  Sheet  metal  covering  costs  almost  twice  as 
much  as  the  gravel  covermg.  Both  are  about  equally  efficient,  and  I  should 
say,  approximately  two-thirds  or  three-fourths  of  the  bridges  are  covered 
with  gravel,  against  the  balance  covered  with  sheet  metal. 

C>n  the  C.  M.  &  St  P.  Ry.  we  covered  last  year  about  ten  miles  of  pile 
timber  bridges  according  to  the  same  plan,  and  about  half  and  half. 

We  intend  to  cover  at  least  five  miles  more  this  coming  year,  and  will 
probably  continue  this  protection  in  subsequent  years  until  all  timber  floor 
bridges  are  protected. 

We  are  picking  out  for  attention  first,  those  bridges  where  the  speed  is 
the  greatest,  and  where  fire  would  be  the  least  likely  to  be  seen  by  engine- 
men  or  by  others. 

Wc  have,  with  few  exceptions,  not  covered  the  timber  floors  on  steel 
bridges  for  the  reason  that  there  are  only  the  ties  to  bum  and  the  floor  is 
more  open  with  less  liability  of  cinders  lodging. 

Wc  are  using  very  extensively  ballast  floor  bridges,  having  built  over 
three  miles  of  ballast  floors  on  bridges  last  year  on  the  St  Paul  Lines,  to  say 
nothing  about  a  couple  of  miles  on  the  Puget  Sound  Line. 

These  ballast  floors  are  in  the  form  of  concrete  trestles  and  concrete 
slabs  on  steel  girders,  the  ballast  being  contained  in  the  slabs.  We  are  also 
using;  but  to  a  limited  extent,  creosoted  timber  ballast  floor  pile  bridges.  We 
built  a  number  of  bridges  of  this  type,  although  our  present  practice  is  not  to 
use  it  as  extensively  as  the  others. 

W.  C  Smith,  Chief  Engr.  M.  of  W.,  Nor.  Pac.  Ry.:— We  have  tried 
various  plans  along  our  system.  Some  years  ago  fire  trouble  became  so  bad 
that  as  a  temporary  expedient  we  stopped  up  the  spaces  between  the  ties  on 
our  timber  bridges  with  fence  boards  and  covered  the  deck  with  several 
inches  of  gravel  or  crushed  rock.  This  served  as  a  very  efficient  protection, 
but  on  account  of  the  draft  caused  by  the  trains,  it  was  necessary  to  frequently 
replace  the  covering. 

Wc  found,  after  a  couple  of  years,  that  the  mud  deck,  so-called,  was 
hastening  the  decay  of  the  superstructure  of  the  bridges,  and  we  decided  to 
abandon  the  gravel  covering  and  substitute  galvanized  iron.  We  placed  this 
simply  inside  of  the  rails  on  some  bridges,  and  on  other  districts  where  the 
fire  trouble  was  greatest,  entirely  covered  the  surface  of  the  bridge  tops 
with  the  iron.    This  has  proven  very  efficient 

^  Wc  are  still  using  the  galvanized  iron  protection  as  a  standard  on  the 
divisions  where  we  bum  Red  Lodge  coal.  On  some  of  the  other  divisions 
or  on  districts  where  fire  trouble  is  not  excessive,  we  simply  cover  the  top  of 


54  COMMITTEE  REPOBT 

the  caps  and  stringers  with  the  iron.    This  latter  method,  wc  have  foond, 
prolongs  the  life  of  the  timber  probably  25  per  cent 

We  have  also  a  plan  of  a  ballasted  deck  bridge^  a  few  of  which  we  have 
built.  These  have  proven  very  efficient.  The  principal  objection  to  this 
construction,  however,  is  the  cost  of  repair  work,  and  for  that  reason  alone 
we  have  but  very  few  of  this  type.  It  is  quite  likely  we  will  go  back  to 
the  ballasted  deck  bridge  for  a  number  of  our  divisions,  especially  when  wc 
begin  the  use  of  treated  timber  for  the  superstructure,  which  use  we  will 
probably  adopt  in  the  not  distant  future. 

A.  F.  Robinson,  Bridge  Engineer,  A.  T.  &  S.  F.  Ry.  System : — I  have  tried 
a  good  many  fire  resisting  paints  on  experimental  bents  built  of  creosoted 
material.  We  have  found  several  paints  which  actually  protected  the  timber 
work,  but  we  found  that  the  piling  and  timber  had  charred  clear  through  the 
paint  protection,  so  that  the  material  would  have  to  be  repainted  one,  two  or 
three  coats,  in  order  to  further  protect  the  structure.  On  this  account  wc 
abandoned  the  scheme  of  protecting  our  bents  with  a  fireproofing  paint  We 
figure  that  it  will  cost  considerably  less  money  to  keep  the  vegetation  thor- 
oughly cleaned  from  the  right  of  way  underneath  the  timber  structures. 

For  a  good  many  years  we  have  covered  the  tops  of  our  caps  and 
stringers  with  galvanized  iron.  This  has,  to  quite  an  extent,  proven  to  be  a 
failure,  because  of  the  wretched  excuse  we  were  able  to  obtain  for  galvanized 
iron.  I  have  taken  out  galvanized  metal  sheets  which  had  not  beoi  ip 
service  nine  months  and  which  were  completely  full  of  holes,  the  galvanizipg 
having  almost  disappeared.  The  placing  of  sheet  metal  on  top  of  the  ties 
does  not  give  a  protection  for  the  piling,  sway  bracing  and  under  side  of 
stringers  from  fire  coming  from  vegetation  on  the  ground  underneath  the 
bridge.  This  sheet  metal  laid  on  top  of  the  ties  gives  us  a  terribly  noisr 
structure.  The  maintenance  of  bridges  fixed  in  this  manner  is  expensive.  I 
would  not  care  to  consider  a  scheme  of  this  kind;  it  will  not  pay. 

In  regard  to  placing  a  tinlber  fioor  on  the  ties  and  then  covering  this  with 
a  coat  of  gravel  or  crushed  stone;  we  tried  these  skeleton  decks  in  several 
places  on  the  line  two  years  ago.  They  protected  fairly  well  from  fire  falling 
from  passing  trains,  but  did  not  give  us  a  protection  for  the  piling  and 
stringers  from  fire  that  may  catch  on  the  right  of  way  beneath  the  structure. 
I  consider  this  a  poor  excuse.    The  maintenance  is  also  rather  expensive. 

The  creosoted  ballasted  deck  pile  bridge  such  as  we  have  been  using  for 
years  on  the  road  gives  us  ample  protection  from  fire  that  may  fall  from 
passing  trains.  It  does  not,  however,  protect  the  bridge  in  case  of  burning 
vegetation  on  right  of  way.  We  might  try  protecting  the  bents  and  lower 
surfaces  of  the  stringers  by  the  fireproof  paint  referred  to  in  the  first  ques- 
tion, but  we  would  have  to  count  on  repainting  the  timber  work  after  every 
fire. 

A.  Montzheimer,  Ch.  Engineer,  E.  J.  &  E.  Ry. : — ^We  have  never  adopted 
any  extensive  plans  for  protecting  wooden  bridges  from  fire.  As  a  matter 
of  fact,  we  have  very  few  wooden  bridges  and  they  are  being  replaced  with 
permanent  work  very  fast,  so  that  in  four  or  five  years  there  will  be  no 
wooden  bridges  with  the  exception  of  the  few  on  side  tracks. 

We  have  put  water  barrels  on  our  wooden  bridges  and  section  men  are 
instructed  to  keep  them  filled  with  water. 

We  have  never  used  any  ballasted  floor  on  timber  bridges.  I  have  Ittd 
some  experience  with  a  scheme  of  protecting  wooden  bridge  stringers  with 
galvanized  steel  plates,  but  I  do  not  think  it  an  unqualifi^  success  as  the 
steel  rusts  very  fast  and  it  is  very  hard  to  properly  test  stringers  with  these 
plates  on  a  bridge.  The  ballasted  floor  on  a  wooden  bridge  goes  a  long  ways 
towards  making  a  bridge  fireproof,  and  in  cases  of  important  wooden  bridges 
where  it  is  not  practicable  to  use  ballasted  floor  I  think  I-beam  stringen 
should  be  put  in. 

F.  L.  Thompson,  Engr.  B.  &  B.,  Illinois  Central  R.  R. :— The  percentage 
of  fire  lors  on  ballast  floor  trestles  is  very  small,  most  of  which  is  traced  to 
incendiary  origin  or  other  foreign  causes.  Fire  losses  on  open  deck  treaties, 
however,  are  exceedingly  large  on  account  of  their  exposure  to  coals  frcfli 
engine  ash  pans.    To  overcome  this  loss,  we  have  tested  several  so-called 
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fireproof  paints,  including  paints  from  the  Clapp  Fire  Resisting  Paint  Com- 
pany of  Bridgeport,  Conn.;  also  paints  from  the  Carbolineum  Wood  Pre- 
serving Company  of  Milwaukee,  Wis.,  with  fair  results. 

We  have  used  zinc  treated  material  in  quite  a  number  of  cases  for  open 
deck  bridges  and  have  found  this  material  to  be  very  hard  to  set  on  nre. 
We  can  get  stringers,  which  have  considerable  sap  and  give  them  the  zinc 
treatment  at  a  cost  not  exceeding  the  cost  of  good  live  stringers  and  the  life 
is  about  the  same. 

R.  H.  Reid,  Supervisor  of  Bridges,  L.  S.  &  M.  S.  Ry. : — ^About  the  only 
fire  protection  we  have  in  use  on  trestle  bridges  is  the  placing  of  4  x  3  inch 
wooden  strips  about  8  ft.  8  inches  long  between  the  ties  and  flush  with  the 
top  of  the  ties,  getting  the  ends  of  the  strips  in  close  between  the  ribbon,  or 
guard  timbers  as  they  are  sometimes  called,  at  the  sides  of  the  trestle. 

Our  standard  ties  on  trestle  bridges  are  8x8  yellow  pine,  10  ft.  long 
spaced  4  in.  apart,  and  with  ribbon  along  the  ends  of  the  ties  framed  2  in 
down  on  the  ties  to  keep  the  ties  in  line  and  in  place.  These  fire  protection 
strips  are  then  placed  between  the  ties  with  the  ends  between  ribbon  and 
supported  on  two  short  blocks  on  each  of  the  stringers. 

This  deck  is  then  covered  with  fine  crushed  stone  to  a  depth  of  about 
2  or  254  inches  all  the  way  across  which  prevents  hot  coals  from  reaching  the 
timber.  This  has  been  very  effective  and  we  have  had  no  trouble  from  firv* 
where  this  method  has  been  used.  It  is  somewhat  expensive,  however,  so  we 
do  not  use  it  on  all  trestles,  but  on  the  more  important  ones,  only  where 
there  is  especial  danger  from  fire. 

In  regard  to  ballast  floor  trestle,  we  have  only  one  structure  of  this  kind 
on  our  line,  which  was  built  last  winter  in  one  of  our  terminal  yards,  con 
sisting  of  pile  bents  with  caps  and  8x16  stringers  laid  tightly  together,  all 
timber  and  piles  being  creosoted,  and  about  12  in.  ballast  on  top  of  the 
strinsrers,  forming  the  roadbed  for  the  track  ties. 

On  account  of  the  very  recent  construction  of  this  bridge,  I  am  unable 
to  give  vou  any  information  as  to  its  merits. 

B.  S.  Hinckley,  Engineer  of  Tests,  N.  Y.  N.  H.  &  H.  R.  R. : — In  regard 
to  the  fire  resisting  properties  of  different  kinds  of  timber,  treated  and  un- 
treated. I  wish  to  advise  as  follows : 

Laboratory  tests  were  made  on  6  x  6  x  ^  in.  and  4  x  4  x  54  >n.  slabs, 
and  on  6  X  6  X  4  in.  blocks.  The  slabs  were  tested  by  impinging  a  flame 
of  standard  size  upon  them,  and  the  blocks  by  subjecting  them  to  the  action 
of  live  cinders. 

Service  tests  were  made  on  ties  in  the  roadbed  bv  "pulling"  the  fire  of 
a  locomotive  and  by  igniting  definite  amounts  of  oil-soaked  waste  on  the 
ties. 

Conclusions  drawn  are  that  creosoted  ties,  without  question,  ignite  mor** 
readily  than  untreated  ties,  burn  more  fiercely  and  possiblv  longer,  but  the 
effects  are  not  nearly  so  detrimental.  That  is,  the  wood  of  creosoted  ties  h 
protected  by  a  film  of  carbon  or  soot  formed  in  the  burning  of  the  creosote, 
while  on  untreated  wood  the  fire  works  in  farther. 

Rating  shows  creosoted  ties  first,  untreated  oak  ties  second,  and  untreated 
chestnut  ties  last,  in  order  of  fire-resisting  qualities. 

In  regard  to  fire-resisting  paints  for  the  protection  of  bridge  timbers  and 
roofs,  the  Gapp  paint  proved  the  most  satisfactory  of  some  four  or  five  dif- 
ferent brands  tested.  The  tests  were  severe  and  really  did  prove  the  ef- 
ficiency of  the  Gapo  paint. 

J.  B.  Sheldon,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R. :— On  trestles, 
orobably  the  best  fire  protection  is  afforded  by  a  solid  ballast  floor. — first 
thoroughly  cleaning  all  rubbish,  grasses,  weeds,  etc.,  away  from  the  piles  at 
the  ground.  However,  the  ballast  floor  is  expensive  and  in  most  places 
would  probably  not  be  warranted. 

^  We  have,  in  years  past,  used  heavy  galvanized  iron  on  top  of  the 
jtringers.  This  makes  very  good  protection  against  fire  but  unless  the  iron 
is  very  heaw  the  ties  will  soon  chafe  it  through  and  it  will  rust  out. 

From  1851-1855,  the  Hartford.  Providence  and  Fishkill  Railroad  built 
a  line  from  Providence  to  Waterbury,  Ct.,  some  120  miles  in  length.  On  this 
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line,  all  frame  bridge  structures  of  truss  and  trestle  pattern  were  heavily 
coated  every  second  year  with  quicklime  or  common  whitewash.  This  practice 
was  followed  for  a  period  of  about  twenty-five  years  after  erection  and  the 
losses  from  fire  were  very  small.  About  1880  this  practice  was  discontinued 
and  the  results  were  marked  increases  in  loss  by  fire.  Further,  the  state  of 
preservation  of  these  structures  was  remarkably  good,  some  of  the  Howe 
trusses  being  in  actual  use  for  more  than  fifty  years,  during  which  period  tiiey 
called  for  very  little  renewal  of  timber.  A  part  of  this  time,  however,  they 
were  reasonably  well  protected  from  the  weather  hy  housing. 

From  our  experience  and  observations,  we  think  that  if  all  frame  bridge 
structures  were  heavily  coated  with  a  lime- wash  every  two  or  three  years, 
fire  risks  would  be  greatly  reduced,  while  the  expense  would  not  be  large. 

In  addition,  we  think  that  a  liberal  appli<;ation  of  lime-wash  is  one  of 
the  best  wood  preservatives  we  have,  possioly  excepting  creosote  oils  and  a 
few  other  pressure-processes  of  preservation. 

E.  T.  Jeans,  Supt.  B.  &  B.,  H.  &  T.  C.  R.  R. :— I  have  experimented  sev- 
eral times  with  so-called  fireproof  paint  but  so  far  have  failed  to  find  one 
deserving  the  title.  Was  present  at  a  demonstration  of  a  fireproof  paint  in 
which  it  was  necessary  to  put  out  the  fire  with  water  to  save  the  structure. 
Could  see  very  little  if  any  effect,  due  to  the  paint. 

In  my  experience  the  use  of  sheet  metal  on  top  of  the  ties  or  on  top  of 
stringers  has  not  been  satisfactory.  The  metal  protects  the  timber  from  the 
fire,  but  it  allows  a  dry  rot  to  form  directly  under  the  metal.  It  has 
proved  of  advantage  in  protecting  the  timber  floors  on  metal  bridges,  as  it 
allows  rain  water  to  get  away  quicker  than  a  ballast  floor,  unless  the  ballast 
floor  is  constructed  with  more  than  ordinary  care. 

On  this  road  we  still  have  a  few  of>en  deck  timber  trestles,  and  several 
of  these  have  been  fireproofed  by  building:  a  floor  of  one  inch  lumber  between 
the  ties  and  then  filling  between  the  timber  guard  rails  with  gravel  to  a 
height  of  about  one-half  the  height  of  the  rail.  This  has  proved  effective  as  a 
fire  preventative,  as  we  have  had  no  trouble  from  fire  with  any  of  the  trestles 
so  treated.  Several  of  these  bridges  have  required  attention  on  account  of  us- 
ing too  fine  a  quality  of  gravel  which  sifted  through  the  cracks  in  the  floor. 
This  made  it  necessary  to  renew  the  gravel  covering.  Such  renewal  could  be 
prevented  by  using  a  coarse  gravel,  or  by  taking  more  care  in  the  construction 
of  the  false  floor. 

Our  standard  trestle  is  the  ballast  deck.  It  is  being  used  to  replace  all 
open  deck  structures  as  they  require  renewal.  This  ballast  deck  trestle  has 
fifteen  inches  of  gravel  under  the  base  of  rail. 

We  impress  it  upon  the  section  foremen  that  they  must  keep  all  wood 
and  grass  cleared  from  under  timber  trestles.  When  it  is  noticed  that  an 
engine  is  dropping  fire  it  is  immediately  reported  and  an  investigation  made 
for  defects  in  ash  pans.  All  engines  are  inspected  when  arriving  at  round- 
house to  determine  condition  of  ash  pan. 

The  Board  of  Railway  Commissioners  for  Canada : — In  pursuance  of  the 
powers  conferred  upon  it  by  Sections  30  and  269  of  the  Railway  Act,  and  of 
all  other  powers  possessed  by  the  Board  in  that  behalf;  and  upon  hearing 
what  was  alleged  at  the  sittings  of  the  Board  held  in  Ottawa  on  the  8th  day 
of  June,  1909,  by  Counsel  and  renresentatives  for  the  Canadian  Northern,  the 
Grand  Trunk,  and  the  Canadian  Pacific  Railway  Companies,  and  the  Michigan 
Central  Railroad  Company; 

It  is  ordered  and  directed, 

1.  That  every  railway  company  subject  to  the  legislative  authority  of 
the  Parliament  of  Canada  operating  by  steam  power  any  railway  or  railways, 
any  part  or  parts  of  which  is  or  are  constructed  of,  or  u|)on,  wooden  trestles, 
the  whole  of  which  can  not  be  seen  from  an  approaching  train  for  a  dis- 
tance of  at  least  one  thousand  feet,  do.  during  the  months  of  May,  June,  July, 
August,  September  and  October  of  each  year,  provide,  place  and  keep  a 
watchman,  track-walker,  fire  alarm  signals,  ballast  flooring,  zinc  covering  over 
caps  and  intersections,  or  approved  fireproof  paint,  as  hereinafter  directed,  for 
the  purpose  of  protecting  the  said  trestles  from  fire ;  each  such  company  hav- 
ing the  option  of  adopting  any  of  the  said  foregoing  methods  of  protectton. 
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2.  That  every  such  company  shall  cause  to  be  placed  and  maintained 
at  every  trestle  less  than  thirty  feet  in  length,  one  barrel  of  a  capacity  of  at 
least  forty-five  gallons,  and  on  trestles  of  over  thirty  feet  in  length  a  like 
tarrel  upon  or  near  each  end,  with  intermediate  barrels  of  the  like  capacity 
not  more  than  one  hundred  and  fifty  feet  apart :  Provided  however,  that  pile 
trestles  over  streams  or  other  bodies  of  water  need  not  be  furnished  with  in- 
termediate barrels. 

3.  That  every  such  company  shall  cause  the  said  barrels  to  be  kept  filled 
with  water. 

4.  That  every  such  company  shall  cause  all  brush  and  dead  grass  to  be 
removed  from  beneath  and  around  every  such  trestle,  and  shall  tause  its 
right  of  way  crossed  by  such  trestle  to  be  kept  free  from  combustible  mat- 
ter. 

5.  That,  on  or  in  the  neighborhood  of  timber  lands,  or  in  localities  dis- 
tant from  settlement,  every  such  company  shall  cause  to  be  provided  pails  for 
use  at  all  trestles,  and  all  watchmen  and  track-walkers  shall  carry  such  pails 
while  upon  duty  at  trestles. 

6.  That  where  the  protection  provided  is  by  watchman  or  track-walker 
all  trestles  on  main  lines  shall  be  inspected  at  least  twice  each  twenty-four 
hours,  at  intervals  of  not  less  than  eight  hours,  and  once  every  twenty-four 
hours  on  branch  lines. 

7.  That  in  the  event  of  any  such  barrel  or  pail  not  being  in  good  and 
efficient  condition  for  holding  water  every  such  watchman  or  track-walker 
shall  forthwith  repair  or  replace  the  same  or  if  it  can  not  be  done  by  him, 
he  shall  forthwith  report  such  condition  to  his  superior  officer.  Every  such 
watchman  or  track-walker  shall  see  that  water  barrels  are  all  times  kept  filled 
to  within  ten  inches  of  the  top,  or  forthwith  report  same  to  his  superior  officer. 
Every  such  watchman  or  track-walker,  whenever  any  such  tresUe  is  injured 
by  fire,  shall,  as  soon  as  possible  thereafter,  report  the  same  to  his  superior 
officer. 

8.  That  the  fire  alarm  signals  be  equal,  in  the  opinion  of  an  Engineer  of 
the  Board,  to  the  Montauk  Thermostat. 

9.  That  if  fireproof  paint  is  used,  one  coat  thereof,  at  least  equal  to  the 
Gapp  Fireproof  Paint,  be  applied  at  least  every  five  years. 

10.  That  the  ballast  flooring  be  of  gravel  and  be  at  least  equal  to  the 
standard  of  the  flooring  adopted  by  the  Great  Northern  Railway  Company, 
plans  of  which  are  on  fue  with  the  Board  under  file  No.  4966,  case  1860.  This 
flooring  consists  in  a  complete  coating  of  gravel  from  beneath  the  head  of 
the  rail  to  the  ties,  and  extends  laterally  from  outside  guardrail  to  outside 
guardrail 

11.  That  if  zinc  or  galvanized  iron  is  used,  the  caps,  stringers,  and  the 
outside  of  the  batter  posts  of  every  such  trestle,  and,  if  the  company  desires, 
the  ties,  be  covered  with  a  zinc  or  galvanized  iron  covering. 

12.  That  every  such  railway  company  failing  or  neglecting  to  comply 
with  any  of  the  forgoing  r^ulations,  shall  be  subject  to  a  penalty  of  thirty 
dollars. 

13.  That  every  such  watchman  or  track-walker  failing  or  n^lecting  to 
make  inspection  in  accordance  with  the  foregoing  regulations,  or  failing  or 
neglecting  to  make  any  of  the  reports  herein  required  of  him,  or  otherwise 
defaulting  in  any  of  the  duties  imposed  upon  him  by  this  order,  shall 
be  subject  to  a  penalty  of  fifteen  dollars  for  each  such  failure  or  neglect. 

14.  That  every  such  railway  company  shall  cause  every  such  watchman 
or  track-walker  to  be  furnished  with  a  copy  of  this  order. 

15.  That  the  Order  of  the  Board  No.  5103,  dated  July  30th,  1908^  be,  and 
it  is  hereby  rescinded. 

J.  P.  Mabu, 
Chief  Commissioner  Board  of 
RaUivay  Commissioners  for  Canada, 
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F.  £.  Schall,  Bridge  Engineer,  L.  V.  R.  R. : — ^This  Company  has  not  u 
a  general  rule  used  any  protection  from  fire  on  timber  trestles.  We  have, 
however,  used  galvanized  sheet  iron  as  a  hood  over  the  stringers;  this 
method  has  been  effective  as  far  as  fire  protection  is  concerned. 

We  have  on  this  road  very  few  large  trestles;  for  that  reason  the 
question  of  fire  protection  has  not  been  actively  considered.  In  my  judgment 
a  good  method  would  be  to  place  a  1%  in.  tongued  and  groved  sheeting  on 
top  of  the  ties  the  full  width  between  outside  guardrails,  and  cover  this 
with  galvanized  sheet  iron;  this  would  protect  the  entire  deck  against  fire^ 
but  would  be  rather  expensive  for  small  trestles,  but  for  large  expensive 
trestles  this  should  prove  satisfactory. 

Arthur  Ridgway,  Asst  Chief  Engineer,  D.  &  R.  G.  R.  R. : — ^We  have  never 
considered  the  use  of  fire  resisting  paint  or  other  liquid  coating  for  the 
protection  of  wooden  trestles  against  damage  or  loss  by  fire. 

It  has  never  been  the  practice  of  this  company  to  guard  against  fire  losses 
in  wooden  trestles  by  the  use  of  sheet  metal  on  top  of  ties,  caps  or  stringers. 

We  have  protected  the  greater  portion  of  our  wooden  trestles  by  a 
form  of  construction^  which  we  term  "  fire  decking,"  and  arc  rapidly  treating 
the  remainder  in  a  similar  manner.  This  is  accomplished  by  placing  wooden 
strips  between  the  ties  and  covering  the  entire  exposed  surface  of  the  deck, 
except  the  guard  rail,  with  broken  stone  or  crushed  slag  I^Uast  We  have 
tried  a  number  of  forms  of  construction  for  this  purpose,  and  are  now  adopt- 
ing a  style  that  owing  to  the  simplicity  of  installation,  will  prove  miich 
more  economical  than  other  designs. 

We  consider  that  a  full  ballast  floor  pile  or  frame  trestle  will  practically 
serve  as  an  eflicient  protection  against  loss  and  damage  by  ^t.  Our  standard 
form  of  construction  for  full  ballast  deck  trestles,  a  number  of  panels  of 
which  have  been  installed  for  trial,  has  proven  eminently  satisfactory  and  serv- 
iceable. While  we  have  never  extensively  renewed  our  bridges  so  as  to 
secure  this  full  ballast  deck,  yet  we  feel  that  in  view  of  our  standard  plan  for 
open  floor  trestle,  this  type  of  ballast  deck  is  most  economical  and  serviceabk 
for  our  purpose.  Bridges  constructed  in  accordance  with  this  design  can 
easily  be  maintained,  both  as  to  superstructure  and  pile  sub-structure.  Onr 
standard  open  floor  trestle  can  be  easily  altered,  so  as  to  allow  the  foil 
ballast  deck  construction. 

W.  F.  Steffens,  Engineer  of  Structures,  B.  &  A.  R.  R.: — ^In  my  own 
practice,  I  have  always  specified  thin  sheet  iron  placed  over  the  tops  of  caps 
and  stringers,  as  the  best  possible  means  of  protecting  the  timber  from,  not 
only  cinders  dropping  from  the  locomotives,  but  also  excluding  water,  and 
thus  preventing  decay. 

Other  than  this,  the  best  methods  of  protection  from  fire  on  trestles  can 
be  obtained  by  converting  these  structures  into  ballast  floors,  as  is  done  ex- 
tensively by  the  Western  railroads. 

Walter  H.  Norris,  Bridge  Engineer,  Maine  Central  R.  R.: — In  regard 
to  methods  used  for  protection  of  wooden  trestles,  I  will  say  that  until  re- 
cently the  Maine  Central  Railroad  has  used  no  meUiod  to  protect  its  wooden 
trestles  from  fire,  except  to  keep  the  trestles  cleared  of  combustible  matter, 
and  the  ground  near  it  free  from  vegetation.  It  has  also  maintained  barrels 
filled  with  water  at  each  end  of  the  bridge  as  well  as  at  intermediate  points 
on  long  bridges. 

About  two  years  ago,  we  began  to  treat  trestles  with  Gapp's  fire  re- 
sisting paint,  and  are  so  well  satisfied  with  the  results  that  we  are  going 
to  use  it  on  all  of  our  trestles.  One  bridge  that  bothered  us  frequently  (at 
least  every  month)  by  catching  fire  from  sparks  and  hot  ashes  from  passing 
locomotives,  was  treated  with  fire  resisting  paint  The  tops  and  sides  ox 
the  ties,  stringers  and  caps,  and  posts  were  given  one  coat  last  summer  and 
we  have  had  no  trouble  since. 
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DISCUSSION. 

Mr.  Jutton,  the  chairman  of  the  committee  read  the  report 

The  President : — Gentlemen,  you  have  heard  the  report.  It  is 
now  open  for  discussion. 

Mr.  A.  S.  Markley: — Two  things  are  destructive  to  bridges 
which  are  not  mentioned  in  the  report.  One  of  them  is  the  careless- 
ness with  which  the  mechanical  department  maintains  the  fire-boxes 
of  the  locomotives.  If  we  can  prevent  hot  coals  escaping  from  the 
fire  boxes  we  will  eliminate  one  of  the  causes.  When  such  fires 
occur,  attention  to  the  fact  should  be  referred  to  those  who  are  re- 
sponsible for  the  condition  of  the  fire-boxes.  Another  cause  is  the 
presence  of  rotten  timber  in  bridges.  Some  will  maintain  that  they 
have  no  rotten  timber  in  their  bridges.  I  will  venture  to  say  that 
90  per  cent  of  the  fires  that  occur  on  bridges  result  from  rotten 
timber,  or  loose  material  which  collects  between  the  ties  or  stringers. 

Fireproofing  increases  the  cost  of  a  bridge,  and  I  would  like  to 
bring  out,  in  this  discussion,  the  point  as  to  whether  or  not  it  in- 
creases the  life  of  the  structure;  and,  if  so,  to  what  extent.  If,  with 
a  ballasted-floor  bridge,  we  can  get  10  to  20  per  cent  additional  life 
out  of  the  structure,  over  one  which  has  not  been  treated  in  that 
manner  then  we  might  be  justified  in  using  such  methods.  It  is 
claimed  that  fireproof  paint  is  a  timber  preservative  as  well ;  if  that 
is  so  I  would  like  to  know  about  how  much  longer  it  would  extend 
the  life  of  a  bridge.  This  is  an  important  factor  in  connection  with 
the  subject.  On  a  large  road  which  has  a  great  number  of  tem- 
porary bridges  the  cost  of  fireproofing  would  amount  to  consider- 
able, and,  after  all,  it  is  a  question  in  my  mind  as  to  whether  it  pays 
to  do  it. 

Mr.  Killam : — I  quite  agree  with  Mr.  Markley  that  the  dropping 
of  fire  on  bridges  by  locomotives  causes  fully  90  per  cent  of  the 
fires,  and  that  rotten  timber  is  a  great  source  of  danger.  Our  iron 
spans  have  hard  pine  decks.  We  have  but  a  few  pile  bridges  on  the 
Intercolonial  Ry.,  and  we  have  never  had  a  fire  on  them  from  rot- 
ten wood.  On  my  first  inspection  I  found  that  no  attempt  had  been 
made  to  dress  off  the  sap-rot.  I  immediately  issued  instructions 
that  this  should  be  done.  I  discovered  some  bridges  which  had  tics 
that  appeared  so  rotten  as  to  require  immediate  renewal,  but  after 
trimming  off  the  sap-rot  they  lasted  several  years  longer,  as  well 
as  being  safe  from  fire.  All  of  our  bridges  have  water  barrels  sunk 
in  the  ground  at  the  ends,  and  the  longer  structures  have  them 
stationed  on  the  decks  at  intermediate  points  besides. 
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New  decks,  if  saturated  with  Carbolineum  Avenarius,  are  safe 
from  fire  for  a  period  of  four  to  five  years.  Sap-rot  appears  after 
that  and  care  should  t)e  exercised  to  see  that  it  is  dressed  off.  We 
have  never  had  a  disaster  on  account  of  a  burned  bridge. 

The  President: — I  would  like  to  call  upon  the  members  who 
contributed  to  the  report  on  this  subject.  We  would  like  to  hear 
from  Mr.  Hadwen,  of  the  St.  Paul  road. 

Mr.  Hadwen : — I  would  suggest  that  we  hear  from  Mr.  Yappen 
instead.  This  subject  is  more  directly  in  his  line  of  work.  There 
is  one  phase  of  the  matter  which  I  would  like  to  have  explained.  The 
report  mentions  one  road  which  uses  zinc  for  a  metal  covering.  I 
would  like  to  inquire  why  such  expensive  material  is  used  for  that 
purpose  if  ordinary  galvanized  iron  will  last  as  long  as  the  struc- 
ture which  it  is  placed  upon  for  protection? 

The  President: — We  will  take  up  that  phase  of  the  subject  a 
little  later ;  may  we  now  hear  from  Mr.  Yappen  ? 

Mr.  Yappen: — We  have  a  great  many  bridges  protected  with 
gravel,  and  we  prepare  the  decks  in  several  ways.  In  some  instances 
we  place  the  boards  longitudinally  over  the  tics  and  put  the  gravel 
upon  them.  We  also  make  use  of  a  method  of  putting  inch  fillers 
between  the  ties,  placing  them  so  they  will  come  an  inch  below  the 
top  of  the  tie,  and  then  fill  over  with  about  three  inches  of  gravel. 
The  latter  method  prevents  the  gravel  from  shifting  along  on  the 
bridge.  We  use  galvanized  iron  and  other  kinds  of  iron  for  cover- 
ing, any  of  which  I  think  are  better  than  the  gravel  covering,  es- 
pecially when  we  consider  the  matter  of  protection  from  the  weath- 
er. They  are  also  of  greater  value  as  a  fire  preventative,  for,  if  the 
gravel  works  off  in  the  case  of  the  board  covering  the  wood  is  ex- 
posed to  the  fire  which  drops  from  locomotives. 

The  President  :—rWe  would  like  to  hear  from  Mr.  Robinson 
of  the  Chicago  &  North  Western  Ry. 

Mr.  Robinson: — The  question  of  fires  on  bridges  originating 
with  locomotives  has  been  up  with  us  considerable  and  our  super- 
intendent of  the  motive  power  claims  that  they  occur  with  a  type  of 
fire  box  that  was  required  by  the  government ;  but  lately  they  have 
been  improved,  so  that  the  danger  from  fire  is  much  less  than  for- 
merly. Nearly  all  of  our  fires  are  caused  by  hot  coals  from  loco- 
motives. 

We  have  a  cheap  method  of  fire  protection  that  we  have  used 
to  some  extent.  It  consists  of  one  inch  by  six  inch  boards  which 
are  laid  longitudinally  on  the  ties,  inside  and  outside  of  the  rails, 
and  then  covering  them  with  clay  or  loam ;  but  blue  clay  is  better. 
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We  place  about  three  inches  at  the  rail  and  four  inches  in  the  center 
of  the  track.  It  is  packed  down  ordinarily  with  a  shovel,  as  the  men 
put  it  on,  and  the  flanges  of  the  wheels  make  a  groove  along  the 
rails  which  carries  off  the  water.  It  makes  the  floor  practically 
waterproof  as  well  as  fireproof.  This  method  costs  about  37j4 
cents  per  lineal  foot  of  bridge  and  is  very  effective. 

Mr.  Noon: — We  use  No.  24  galvanized  iron  over  the  main 
stringers  under  the  ties.  Our  main  chord  is  26  inches  across  in 
width,  and  we  use  a  28  inch  sheet  which  projects  over  the  edge  one 
inch  on  each  side.  We  have  tried  gravel  and  clay,  but  with  very 
little  success.  We  are  using  what  we  call  stamp  sand,  which  comes 
from  the  copper  stamp  mines.  This  affords  more  protection  to  the 
timber  than  either  clay  or  gravel,  and  gives  good  service. 

The  President : — That  is  the  kind  of  information  we  want  to 
bring  out — ^the  usefulness  of  the  various  kinds  of  coverings. 

Mr.  M.  Bishop: — We  use  a  ballasted  deck,  built  up  with  treated 
timber.  Probably  ten  per  cent  of  the  bridges  on  my  division  are 
so  built.  We  first  used  ballast  protection  on  top  of  the  ties.  We 
have  had  no  trouble  with  fires  dropping  from  engines  in  cither 
case.    That  is  about  the  extent  of  our  fire  protection. 

The  President: — We  would  like  to  hear  from  a  representative 
of  the  Missouri  Pacific,  Mr.  Smith. 

Mr.  C.  E.  Smith : — We  have  about  five  miles  of  trestles  built 
on  a  new  line  in  1904  that  were  protected  with  gravel  decks,  and 
we  have  done  nothing  in  the  way  of  fire  protection  since  until  with- 
in the  last  three  or  four  months.  We  use  No.  33  gage  galvanized 
pure  iron  on  top  of  the  stringers  and  caps  and  intend  to  keep  that 
method  going  until  all  trestles  have  been  protected.  We  arc  not 
making  any  special  effort  to  protect  all  of  them  at  one  time,  but  arc 
doing  it  in  the  ordinary  course  of  renewals.  We  have  about  150 
miles  of  trestle  on  our  line,  and  the  fire  losses  run  pretty  high.  We 
hope,  in  the  course  of  eight  or  ten  years,  to  extend  this  protection 
to  all  of  them. 

Mr.  Penwell: — There  is  just  one  or  two  things  that  I  want  to 
mention  in  this  connection.  I  think  that  the  first  place  to  begin  to 
protect  a  pile  or  wooden  bridge  is  at  the  ground,  seeing  that  all  of 
the  combustible  material  is  kept  cleaned  away  from  the  bridge, 
which  can  be  done  by  the  section  men.  In  the  next  place,  bridge 
men  are  liable  to  be  careless  in  removing  decayed  timber.  They 
pass  it  by,  thinking  nothing  of  it  as  long  as  a  bridge  has  the  neces- 
sary strength.    I  regard  it  as  a  very  important  matter  that  the  rot- 
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ten  wood  be  cut  away  from  all  wooden  bridges.    When  any  por- 
tion of  a  piece  of  timber  gets  rotten  it  becomes  a  firetrap. 

I  agree  with  Mr.  Markley  that  one  of  the  most  important  things 
is  to  secure  better  attention  from  the  mechanical  department  in  re- 
gard to  locomotive  fire-boxes.  We  had  two  cases  where  the  ash 
pans  were  actually  dumped  on  wooden  bridges,  setting  them  on  fire. 
I  think  we  have  a  right,  and  I  think  it  is  perfectly  consistent,  to 
recommend  to  the  general  managers  of  the  railroad  companies  that 
more  care  should  be  exercised  in  the  handling  of  engines,  to  avoid 
the  dropping  of  live  coals  on  bridges.  This  can  not  be  eliminated 
entirely,  but  it  can  be  reduced  to  a  reasonable  minimum. 

One  more  point  I  want  to  touch  upon  is  this ;  if  we  pile  clay  or 
gravel  or  anything  of  that  nature  on  bridges,  we  shorten  their  life. 
When  the  condition  of  a  bridge  is  such  that  its  renewal  becomes 
necessary  within  six  months  or  a  year,  and  there  is  a  considerable 
amount  of  rotten  timbers  that  can  not  be  cut  away,  our  practice  is 
to  place  a  covering  of  mud  on  the  ties  as  a  temporary  protection. 

Another  means  of  protection  which  has  been  mentioned  is  that 
of  painting,  which  has  the  additional  advantage  of  lengthening  the 
life  of  the  bridge.  This  method  also  should  receive  due  considera- 
tion. If  we  get  a  paint  or  whitewash  (or  whatever  the  mixture  may 
be)  that  will  protect  bridges  from  fire,  I  believe  that  it  should  be 
,used.  Some  of  the  eastern  roads  use  whitewash  to  good  advan- 
tage. This  is  a  very  cheap  method  and  affords  good  protection, 
but  it  does  not  look  well,  which  is  about  the  only  objection  to  its 
use.    I  would,  therefore,  strongly  recommend  use  of  fireproof  paint. 

Mr.  J.  H.  Markley : — I  do  not  wish  the  committee  to  infer  that 
I  want  to  criticise  their  report,  because  it  is  a  good  one  and  contains 
much  information,  yet  at  the  same  time  there  is  something  lacking. 
One  thing  that  appears  desirable  to  me  in  conjunction  with  fire  pro- 
tection is  to  preserve  the  timber,  which  is  of  as  much  importance  as 
to  protect  the  bridge  from  fire.  There  is  nothing  in  the  report  to 
indicate  how  the  iron  is  to  be  held  in  place  on  the  bridge  to  prevent 
it  from  creeping.  How  is  it  applied,  under  or  over  the  ties  ?  Does 
it  extend  under  the  rail  ? 

Mr.  Jutton: — I  will  explain  that  in  the  printed  copies  of  this 
report,  which  we  will  have  at  hand  shortly,  there  are  thirteen  draw- 
ings representative  of  the  several  types  of  fireproofing,  showing  de- 
tails of  constrqction  of  each  type. 

Irt  regSLfd  to  asking  the  motive  power  department  to  instruct 
their  men  to  avoid  dumping  hot  coals  on  bridges  from  the  engine 
fire-boxes :    I  quite  agree  that  this  is  something  that  should  be  done 
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and  if  a  few  men  who  violate  such  a  rule  were  disciplined  such 
action  would  have  the  effect  of  causing  others  to  be  more  careful 
and  in  this  way  a  great  many  fires  might  be  avoided.  The  commit- 
tee thought,  however,  that  a  matter  of  this  kind  should  not  be  in- 
cluded in  the  report,  except  to  say  that  coals  dropped  from  loco- 
motives cause  the  majority  of  fires  on  bridges. 

It  should  be  noticed  that  this  report  deals  with  fireproof  con- 
struction for  timber  bridges,  and  not  with  the  cause  of  fires  on 
bridges,  such  as  the  dropping  of  coals  by  locomotives,  etc. 

Mr.  Pen  well : — I  do  not  want  the  committee  to  understand  that 
I  am  criticising  the  report  in  any  manner,  but  I  do  insist  that  wc 
have  a  right  to  recommend  a  fire  preventative.  As  Mr.  Jutton  sug- 
gests, the  worst  enemy  we  have  to  fight  is  that  of  the  reckless  dis- 
tribution of  hot  coals  along  the  track.  We  can  point  out  the  causes 
of  the  fires  and  then  recommend,  so  far  as  we  are  able  what  is 
necessary  to  protect  the  bridges.  Therefore  I  think  we  should  not 
hestitate  to  bring  the  matter  pertaining  to  defective  fire-boxes  and 
ash  pans  to  the  attention  of  the  managements. 

Mr.  Jutton  .-—Certainly ;  but  the  committee  report  is  intended  to 
deal  with  fireproofing  of  trestles  and  not  with  the  prevention  of  scat- 
tering of  fire.  If  the  causes  of  fires  on  bridges  could  be  eliminated 
there  would  be  no  occasion  for  fireproofing  trestles,  and  in  that 
case  this  subject  would  not  be  before  this  meeting. 

Mr.  A.  S.  Markley : — There  are  other  members  here  who  have 
their  bridges  fireproofed.  In  the  absence  of  the  printed  reports,  let 
them  get  up  and  express  themselves.  There  is  John  Markley;  he 
has  had  a  lot  of  experience  along  that  line  and  does  not  say  a  word. 

Mr.  J.  H.  Markley: — There  are  many  here  who  are  better  talk- 
ers than  I.  I  have  had  a  g^eat  deal  of  experience  in  the  way  of 
fireproofing  of  bridges  and  protecting  them  from  the  weather  as 
well.  The  first  work  I  did  of  this  nature  was  seventeen  years  ago. 
We  covered  only  the  stringers  at  that  time,  using  No.  26  galvanized 
iron.  Last  spring,  on  account  of  the  timbers  being  light  for  the 
traffic  we  had  to  put  in  an  additional  stringer.  When  we  removed 
the  covering  from  these  stringers  which  had  been  on  for  seventeen 
years  we  found  the  timbers  as  sound  as  they  were  the  day  they  were 
put  in.  We  simply  added  another  heavy  member  and  then  covered 
them  again.  Instead  of  covering  the  stringers  only,  we  now  cover 
the  entire  deck  of  the  bridge  with  No.  22  galvanized  iron. 

The  method  of  fastening  the  covering  was  as  follows:  At 
every  joint  we  used  a  two  inch  lag  screw  and  washer,  both  of  which 
were  galvanized.    A  slot  hole  was  made  about  an  inch  long  and  half 
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an  inch  wide,  allowing  plenty  of  room  for  the  expansion  of  the 
metal.  The  lag  screws  were  not  drawn  down  tight.  On  some 
bridges  the  galvanized  iron  is  placed  beneath  the  rails  and  the  spikes 
are  driven  through  it.    I  do  not  like  that  method  so  well. 

About  a  year  ago  we  built  a  new  trestle,  about  325  feet  long, 
and  on  that  the  iron  was  brought  up  under  the  ball  of  the  rail  which 
makes  it  practically  fireproof  as  well  as  weatherproof.  It  was  the 
first  bridge  we  covered  in  that  way,  and  it  seems  to  be  very  satisfac- 
tory.   This  work  costs  us  about  a  dollar  per  lineal  foot  of  bridge. 

When  we  used  the  stringer  covering  it  would  last  just  about  as 
long  as  the  ties;  every  time  we  renewed  the  ties  we  renewed  the 
metal,  which  was  about  every  eight  years. 

Mr.  J.  B.  Teaf ord : — Mr.  President,  I  was  going  to  be  quiet  for 
awhile  and  hear  the  older  members  give  their  experience.  We  use 
the  same  methods  for  fire  protection  of  wooden  trestles  that  have 
been  mentioned  here,  namely,  the  ballasted  deck,  ballasted  floor,  and 
galvanized  iron.  We  use  No.  20  galvanized  iron  sheets  over  the 
three-ply  stringers,  30  in.  wide  and  96  in.  long;  for  the  caps  we  use 
sheets  22  in.  wide  and  87  in.  long.  We  secure  those  plates  by  bolt- 
ing through  the  tie  and  the  stringer,  which  serves  as  an  anchor  bolt 
against  the  shifting  of  the  ties  on  the  stringers  and  also  to  prevent 
the  deck  from  floating  in  high  water;  and,  as  the  gentleman  has 
just  remarked,  it  is  a  good  protection  against  rain  and  snow,  and 
it  preserves  the  timbers.  We  have  quite  a  number  of  ballasted  deck 
bridges  but  for  fire  protection  at  a  low  cost  I  prefer  the  metal 
covering. 

Mr.  Shedd : — I  want  to  refer  to  a  point  which  was  brought  up 
this  morning.  Many  roads  have  submitted  plans  for  fire  protection 
of  bridges  in  connection  with  this  report,  and  I  would  like  to  know 
why  each  road  adopted  its  particular  type  of  construction.  Was 
it  because  of  disastrous  fires  or  something  else?  I  think  that  the 
fact  that  a  good  type  of  fire  protection  also  protects  from  the 
weather  has  had  a  great  deal  to  do  with  the  adoption  of  fireproof 
construction  on  the  several  roads.  If  the  life  of  the  bridge  is  pro- 
longed, say  30  or  40  per  cent,  then  the  fire  protection  costs  practi- 
cally nothing,  which  I  think  is  a  good  argument  for  its  adoption. 

I  have  in  mind  a  line  of  road  160  miles  in  length,  which  has 
16  miles  of  bridges  about  six  years  old.  I  am  quite  sure  there  has 
never  been  a  fire  on  any  bridge  on  this  line,  and  I  think,  owing  to 
the  great  cost,  it  would  be  a  hard  matter  to  get  the  chief  engineer 
to  approve  of  any  type  of  fire  protection  on  these  bridges,  for  fire 
protection  alone.      But  if  it  could  be  shown  that  the  life  of  the 
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bridges  would  be  prolonged  sufficiently  to  pay  for  this  fire  proofing 
he  would  very  likely  approve  of  the  construction. 

Mr.  Markley : — ^Just  one  word ;  I  do  not  care  to  do  all  of  the 
talking  in  connection  with  this  subject.  Only  the  ties,  stringers  and 
caps  can  be  protected.  We  cannot  protect  the  piling.  They  are  left 
unprotected,  by  any  of  the  methods  that  have  been  mentioned. 

Mr.  Smith: — This  question  was  gone  into  at  g^eat  leng^  by 
the  American  Railway  Engineering  Association  last  March.  Up  to 
that  time  I  had  kept  a  record  for  about  eighteen  months  of  our 
fires,  and  found  that  about  95  per  cent  of  them  began  on  top,  prac- 
tically due  to  negligence,  and  about  5  per  cent  came  from  below.  We 
found  that  it  did  not  quite  pay.  From  a  financial  standpoint  it 
would  not  pay  5  per  cent  on  the  investment  to  fire-protect  all  of 
those  bridges  either  with  gravel  or  with  galvanized  iron,  taking  into 
account  only  the  cost  of  rebuilding  the  trestles.  We  did  not  include 
what  it  would  cost  to  detour  trains,  the  overtime  charges,  the  ex- 
pense of  train  crews  and  other  figures  along  those  lines.  We  had 
no  insurance  figures  for  the  possible  wrecks  which  might  cause 
great  loss  of  life.  At  that  time  Mr.  Courtenay,  chief  engineer  of 
the  Louisville  &  Nashville  road,  stated  that  his  company  had  been 
using  galvanized  iron  for  covering  caps  and  stringers  for  about 
twenty  years ;  that  he  had  taken  off  the  iron  to  replace  it  and  found 
stringers  that  were  twelve  and  fifteen  years  old  which  were  prac- 
tically as  good  as  they  were  when  they  were  put  in  the  bridges.  We 
have  on  our  lines  a  great  many  combination  spans,  the  top  chords 
of  which  have  been  covered  with  sheet  iron  for  many  years,  and 
it  has  been  a  great  success.  From  that  we  assumed  that  we  were 
making  a  saving  of  50  per  cent  at  least,  when  we  protected  them 
with  sheet  iron,  and  on  that  basis  it  would  show  a  profit  of  20  to 
30  per  cent  on  the  investment. 

Mr.  Aldrich : — Earlier  in  the  discussion  Mr.  Hadwen  inquired 
as  to  the  reason  for  using  zinc  for  metal  covering  instead  of  gal- 
vanized iron.  I  will  give  the  reason  for  that.  It  may  not  be  gen- 
erally known  that  galvanized  iron  or  steel  will  last  only  about  two 
years  in  the  vicinity  of  salt  water.  It  would  not  be  policy  to  use 
zinc  where  galvanized  iron  would  answer  the  purpose,  as  it  will  in 
most  cases. 

We  use  metal  covering  only  where  fires  are  liable  to  occur 
frequently,  and  it  gives  good  satisfaction.  We  place  it  above  the 
ties  on  tapered  blocks  which  slope  downward  from  the  rail  toward 
the  center  of  the  tie.  We  do  not  permit  the  covering  to  touch  the 
rail,  for  if  it  did  it  would  interfere  with  the  operation  of  the  signals. 
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I  think  the  whitewash  suggestion  came  from  the  New  Haven 
road.  I  have  used  whitewash  on  trestles  with  good  success,  both  as 
a  fire  preventative  and  as  a  timber  preservative.  I  think  that  it  will 
increase  the  life  of  timber  at  least  20  per  cent. 

Mr.  Pickering: — I  have  not  heard  any  one  speak  about  the 
painting  of  bridges  for  fire  protection ;  hence  I  will  give  my  experi- 
ence. We  have  a  double-track  pile  bridge  275  ft.  in  length  which 
was  painted  about  a  year  ago  with  a  fire-resisting  paint.  This 
bridge  carries  on  each  track  about  60  passenger  trains  per  day,  be- 
side3  extras  and  freights.  It  took  fire  in  September,  as  a  result, 
undoubtedly  of  a  live  coal  that  dropped  from  the  fire-box  of  a  loco- 
motive into  a  place  between  the  tie  and  the  stringer  which  was  un- 
protected. The  timber  burned  so  slowly  that  we  were  able  to  ex- 
tinguish the  fire  before  it  did  any  great  amount  of  damage.  I  think 
we  had  a  very  good  demonstration  of  the  effectiveness  of  fire-re- 
sisting paint  on  that  structure. 

We  also  use  whitewash  and  a  cement  wash  for  the  same  pur- 
pose. With  these  materials  we  fill  cracks  in  the  ties  as  well.  They 
have  proven  to  be  very  efficient.  I  would  recommend  the  covering 
of  caps  and  stringers  with  sheet  iron  and  the  painting  of  ties  and 
guard  rails  with  fire-resisting  paint. 

Mr.  W.  O.  Eggleston : — If  metal  covering  is  used  on  stringers 
and  caps  how  is  the  inspector  to  see  the  condition  of  such  timbers? 
That  brings  up  an  important  question.  W^hen  timber  becomes  a 
few  years  old  and  we  are  a  little  suspicious  of  it,  how  are  we  to 
ascertain  its  conditon  when  covered  in  that  manner? 

Mr.  Pickering: — I  would  suggest  that  the  metal  covering  be 
made  wide  enough  to  extend  over  the  timbers  about  three  inches, 
and  that  it  be  not  turned  down  at  right  angles,  but  simply  bent  at 
an  angle  of  about  45  degrees.  I  think  it  would  be  no  very  difficult 
matter  to  inspect  near  the  top  of  the  timbers  in  that  case. 

Mr.  Eggleston : — That  is  true  for  outside  stringers,  but  where 
there  are  three  or  four  in  each  chord  how  is  the  inspector 
going  to  see  the  condition  of  the  inside  ones  ? 

Mr.  Pickering: — I  think  that  the  metal  protection  over  the 
stringers  will  not  only  act  as  a  fire  protection,  but  will  also  protect 
the  timber  from  decay,  so  it  is  safe  to  assume  that  the  stringers  will 
be  in  good  condition  during  the  life  of  one  set  of  ties.  When  the 
ties  are  changed  the  metal  can  be  removed  for  repairs  or  renewals 
and  then  there  will  be  abundant  opportunity  to  inspect  the  condi- 
tion of  the  stringers.  Again,  if  the  stringers  become  decayed  on 
top,  the  constant  pounding  of  heavy  traffic,  I  think,  will  develop 
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kinks  in  the  iron  as  the  tie  settles  into  the  stringer,  which  would 
suggest  a  detailed  inspection. 

Mr.  Shedd: — Some  years  ago  the  Chicago  &  North  Western 
road  constructed  pile  bridges  with  a  sheet  iron  covering  over  the 
stringers  and  also  over  the  caps  where  the  stringers  rested.  Such 
construction  makes  inspection  somewhat  difficult,  but  our  experi- 
ence has  been  that  the  stringers  and  caps  on  these  bridges  lasted 
considerably  longer  than  when  not  covered,  and  when  the  timber 
becomes  poor  it  can  be  easily  detected  on  the  underside.  A  good 
way  to  inspect  timber  covered  in  this  way  is  to  bore  into  it.  There 
is  no  doubt  in  my  mind  that  this  manner  of  construction  adds  about 
25  per  cent  to  the  life  of  the  timber. 

Mr.  Eggleston: — Decayed  places  in  stringers  can  be  detected 
by  boring,  but  where  metal  covering  is  used  this  method  is  not  prac- 
ticable. The  same  is  true  where  stringers  become  broken  or  split. 
For  that  reason  I  do  not  believe  in  covering  stringers. 

A  Member : — I  know  of  several  railroad  bridges  that  were  in 
use  for  thirty  years  which  had  the  stringers  covered  with  two-ply 
tar  paper,  projecting  about  an  inch.  When  these  stringers  were  un- 
covered they  were  found  to  be  practically  as  good  as  the  day  they 
were  put  in.  This  covering  lessens  the  liability  of  fire,  as  well  as 
prevents  decay. 

We  are  creosoting  the  under  layer  of  planking  for  overhead 
highway  bridges.  We  do  not  creosote  the  top  layer,  for  it  is  not 
subjected  to  the  hot  blasts  from  locomotives;  and,  besides,  it  is 
being  constantly  changed  out  on  account  of  wear,  and  not  because 
of  decay. 

Mr.  J.  S.  Robinson: — About  12  years  ago,  while  engaged  on 
bridge  inspection,  I  found  that  a  live  coal  got  underneath  the  sheet 
iron  metal  covering  of  a  pile  bridge  and  burned  the  stringer  nearly 
in  two  before  we  got  the  fire  extinguished.  The  red  hot  coal 
dropped  through  the  covering  where  there  was  a  corroded  spot 
where  the  weather  caused  the  sap  wood  on  the  top  surface  of  the 
stringer  to  decay,  and  it  took  fire  quite  readily. 

Last  year  we  had  a  Howe  truss  span  120  ft.  long  which  took 
fire  at  the  bottom  of  a  batter  post.  The  chords  of  this  truss  had 
a  metal  covering,  but  the  wind  carried  the  fire  right  along  under 
this  protection  and  the  entire  span  was  destroyed. 

During  the  last  three  years,  on  one  of  our  lines  we  lost  about 
$16,000  worth  of  bridges  by  fire.  They  were  not  protected  in  any 
manner.  While  our  company  was  getting  up  a  standard  design  for 
a  covering  we  tried  the  mud  and  clay  covering  which  I  mentioned 
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before.  Some  of  this  covering  has  been  in  use  for  three  years.  This 
year  we  removed  the  mud  from  one  of  these  bridges  and  found  that 
the  ties  were  almost  as  good  as  when  we  adzed  off  the  sap-rot,  and 
we  decided  that  they  were  good  for  two  years  more,  at  least.  I 
consider  that  method  of  covering  cheap  arid  efficient.  It  protects 
the  timber  from  decay  as  well  as  from  fire. 

Mr.  Eggleston: — A  few  years  ago  we  had  a  fire  on  a  200- ft. 
deck  truss.  The  ties  were  8  in.  by  16  in.  and  had  been  creosoted. 
They  were  set  on  fire  from  some  unknown  source,  probably  from 
a  locomotive.  The  timbers  were  charred  at  least  half  an  inch  deep 
the  entire  length  of  the  bridge,  and  they  would  have  been  destroyed 
if  the  fire  department  had  not  put  out  the  fire.  As  it  was,  the 
heat  was  so  intense  that  it  ruined  the  rails  on  the  bridge.  Now  that 
does  not  appear  as  if  the  creosoting  of  timber  made  it  fire-proof. 

Mr. ' Jutton : — In  regard  to  the  burning  of  crosoted  timber :  I 
wish  to  say  that  in  the  appendix  to  this  report  there  is  a  letter  from 
the  engineer  of  tests  of  the  New  Haven  road  in  which  he  gives 
the  results  of  tests  made  on  the  burning  of  creosoted  timber.  He 
states  that  the  presence  of  the  creosote  makes  a  very  hot  and  fierce 
fire,  and  in  this  way  hastens  the  destruction  of  the  timber;  hence 
we  conclude  that  creosote  is  not  beneficial  as  a  fireproofing  material. 

Mr.  Andrews: — I  have  listened  with  a  great  deal  of  interest 
both  to  the  reading  of  the  report  and  to  the  discussion,  all  of  which 
seemed  to  me  to  be  exceptionally  valuable.  There  is  one  thing, 
however,  that  seems  to  have  been  overlooked  which  I  believe  is  one 
of  the  best  fire  protection  measures  that  we  could  suggest,  and  that 
is,  fill  the  trestles.  That  may  sound  queer.  I  travel  over  a  num- 
ber of  railroads  during  the  year  in  various  parts  of  this  country, 
and  it  is  astounding  to  me,  and  it  is  to  many  others,  to  find  so 
many  long  trestles,  for  the  existence  of  which  there  is  absolutely 
no  excuse  except  the  first  cost  of  a  permanent  structure.  There 
are  hundreds  of  them  that  could  be  filled  and  require  nothing  larger 
than  a  24  in.  pipe  for  a  waterway. 

Mr.  A.  S.  Markley: — A  point  of  order,  please.  We  are  talk- 
ing about  the  fire-proofing  of  trestles. 

Mr.  Andrews : — I  am  talking  about  fire  protection ;  if  I  get  away 
from  it  call  me  down. 

The  President : — I  think  your  information  is  valuable. 

Mr.  Andrews: — We  fill  a  great  many  trestles,  more  for  that 
purpose  than  for  any  other  and  you  would  be  surprised  if  I  told 
the  number  of  high  and  long  trestles  we  have  filled  in  the  last  three 
years,  over  iron  pipe  as  small  as  twenty-four  inches  in  diameter. 
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There  are  hundreds  of  places  where  a  trestle  is  necessary,  of  course, 
from  the  point  of  economy,  but  there  are  just  as  many  more  where 
there  is  absolutely  no  necessity  for  maintaining  them.  I  have  lately 
inspected  a  large  portion  of  our  road,  and  my  recommendations  this 
year  will  point  to  a  number  of  long  trestles  which  should  be  filled, 
and  they  will  be  filled. 

In  many  cases  trestles  could  be  filled  with  material  that  we 
simply  waste  on  the  slopes.  There  are  many  trestles  that  could 
be  filled  leaving  a  20- ft.  opening;  there  are  many  that  could  be 
filled  leaving  a  30-ft.  opening  and  many  that  could  be  filled  leaving 
an  opening  as  large  as  60  ft.  The  first  cost  is  heavy,  but  ultimately 
it  pays.  In  the  past  few  years  we  have  filled  a  number  of  trestles 
where  we  built  60-ft.  arches. 

I  appreciate  the  fact  that  many  roads  pass  through  country 
where  the  filling  of  trestles  would  be  difficult  or  very  expensive, 
but  a  large  number  also  pass  through  a  country  where  material 
available  for  filling  is  near  at  hand.  I  can  only  point  to  the  city  of 
Chicago,  where  railroad  companies  are  now  using  sand  from  the 
hills  along  the  lake  for  elevating  the  roads.  Such  material  could 
also  be  used  for  filling  trestles. 

Concerning  the  policy  of  placing  sheet  iron  on  the  top  course 
of  timber,  I  fully  agree  with  Mr.  Eggleston ;  I  think  it  is  a  danger- 
ous practice.  It  will  eliminate  fire  danger  to  a  certain  extent,  but 
vibration  of  the  structure  and  other  causes  will  ultimately  make 
holes  in  the  iron  into  which  a  hot  coal  may  lodge  and  smoulder  for 
a  long  time  and  finally  a  fire  will  break  out  and  destroy  the  bridge, 
or  a  part  of  it. 

In  conclusion  I  will  say  that  fire  protection  is  a  good  thing,  but 
I  believe  in  filling  trestles  where  it  is  practicable.  A  watchman 
should  be  employed  where  large  trestles  are  maintained. 

Mr.  A.  S.  Markley: — I  do  not  agree  with  Mr.  Andrews. 

Mr.  Andrews : — I  did  not  expect  that  he  would. 

Mr.  A.  S.  Markley : — Where  bridges  are  protected  with  metal 
covering  the  timbers  will  last  at  least  fifteen  or  twenty  years.  It 
is  the  only  kind  of  protection  I  would  recommend  for  a  bridge. 

Mr.  Schall: — We  do  not  protect  stringers  on  wooden  trestles 
against  fire.  We  have  no  wooden  trestles  on  our  main  line,  but  we 
have  them  on  the  branches.  I  have  nothing  to  say  on  fire  protection, 
but  I  would  like  to  know  how  iron  covering  is  maintained  by  rail- 
roads that  transport  a  large  number  of  refrigerator  cars.  On  our 
main  line  it  would  last  about  one  year  and  then  conditions  would 
be  worse  than  if  the  timbers  had  been  unprotected.    For  that  rea- 
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son  we  do  not  use  any  covering.  We  do,  however,  insist  on  cutting 
off  all  the  sap-rot  and  keeping  rubbish  away  from  structures  that 
might  catch  fire. 

The  President: — The  point  brought  out  by  Mr.  Schall  is  a 
very  good  one. 

Mr.  J.  H.  Markley : — When  we  cover  the  stringers  of  a  bridge 
we  do  not  apply  it  until  the  bridge  is  a  year  old.  By  that  time  the 
tannic  acid  is  out  of  the  timber  or  is  supposed  to  be ;  then  the  iron 
does  not  rust  so  readily.  I  have  heard  some  argument  about  the 
iron  breaking  at  the  edges  of  the  ties.  I  have  never  had  any  such 
experience.  Sometimes  the  iron  will  rust  under  the  ties.  When 
it  rusts  out  we  renew  it.  The  cost  is  about  15  cents  per  linear  foot 
for  renewal. 

Mr.  Aldrich : — My  experience  has  been  that  fires  start  between 
the  rails  resulting  from  coals  dropped  from  the  ash  pan.  I  do  not 
know  of  a  case  where  we  have  had  a  fire  that  started  outside  of  the 
rails.  Salt  brine  drippings  from  refrigerator  cars  do  no  damage 
to  metal  covering  between  the  ties.  It  is  from  ten  to  fifteen  inches 
outside  of  the  rails  where  the  salt  brine  drips. 

The  President: — I  would  like  to  take  Mr.  Aldrich  over  the 
Chicago  &  North  Western  main  line  between  Chicago  and  Omaha 
and  show  him  the  effects  of  salt  brine  between  the  rails;  it  cor- 
rodes the  spikes  and  rails  to  a  considerable  degree  on  the  east 
bound  track ;  but  it  causes  no  trouble  on  the  west  bound  track.  The 
report,  as  you  know,  has  no  specific  recommendations  made  by  the 
committee  and  it  is  virtually  a  summing  up  of  the  different  practices 
on  a  number  of  railroads.  What  we  want  to  bring  out  is  the  sense 
of  this  meeting  in  regard  to  fire  protection,  and  then  make  a  rec- 
ommendation of  some  kind — bring  out  the  pros  and  cons,  and  get 
as  much  information  as  possible  for  the  guidance  of  those  who  have 
to  deal  with  such  matters. 

Mr.  Smith  (Mo.  Pac.  Ry.)  : — It  might  be  a  good  thing  to  defer 
final  action  until  tomorrow  afternoon.  We  have  one  trestle  on  our 
system  that  has  been  painted  recently  with  fire-resisting  paint,  and 
I  understand  that  it  has  been  arranged  to  take  the  delegates  there 
to  witness  a  fire  test.  Only  one  speaker  has  been  able  to  tell  us 
anything  about  fire-proofing  by  painting.  Tomorrow  afternoon  all 
of  us  who  go  out  to  that  bridge  will  perhaps  know  more  about  it 
than  we  now  do. 

The  President: — I  believe  that  the  suggestion  is  a  good  one. 
We  will  also  likely  have  the  printed  reports  by  that  time.    I  think 
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that  for  those  reasons  it  would  be  well  to  defer  action  on  the  subject 
until  tomorrow. 

TEST   OF   FIRE-RESISTING   PAINT. 

The  members  of  the  association  were  taken,  Wednesday  in  a 
body,  to  witness  a  fire  test  on  a  Missouri  Pacific  Ry.  bridge  which 
had  been  treated  with  a  coat  of  Qapp's  fire-resisting  paint.  The 
test  was  conducted  about  as  follows :  A  pile  bridge,  about  130  ft. 
long,  had  been  treated  with  one  coat  of  the  fire-resisting  paint  by  the 
Missouri  Pacific  forces,  under  the  supervision  of  Mr.  C.  E.  Smith, 
engineer  of  bridges.  A  locomotive  was  passed  slowly  over  the 
bridge  several  times,  dumping  live  coals  as  freely  as  possible,  with 
the  result  that  the  fire  died  out  without  damaging  the  structure. 
This  bridge  was  10  or  12  years  old. 

A  dummy  span  of  timbers  several  years  old  had  been  erected 
on  the  right  of  way,  at  one  side,  which  had  been  treated  likewise 
with  paint  of  the  same  kind.  About  this  structure  was  scattered 
a  bale  of  straw  and  other  combustible  material,  which,  when  ignited, 
made  a  flame  10  to  15  feet  in  height,  which  blazed  up  through  the 
timbers  fiercely  for  several  minutes.  When  the  fuel  had  burned  up 
the  flames  died  out,  save  at  two  places  where  the  stringers  were 
partly  covered  with  a  resinous  pitch.  Here  they  burned  fiercely  in 
the  breeze  for  over  a  quarter  of  an  hour,  but  the  flames  finally  died 
out  of  their  own  accord.  There  was  no  doubt  in  the  minds  of  those 
present  but  that  the  paint  proved  itself  to  be  a  fire  retardant,  and  the 
test  was  considered  a  success. 

DISCUSSION  CONTINUED. 

Upon  returning  to  the  convention  hall  the  discussion  of  the 
subject  was  resumed. 

The  President: — The  discussion  on  this  subject  was  deferred, 
yesterday,  until  after  the  test  of  the  fire-resisting  paint,  which  we 
have  just  witnessed.    We  will  now  continue  the  discussion. 

Mr.  Jutton: — Mr.  Moore,  one  of  the  members  of  the  conunit- 
tee,  suggested  to  me  that  we  get  an  opinion  from  the  association 
as  to  which  type  of  fireproofing  it  favors ;  then,  with  that  as  a  basis, 
investigation  could  be  continued  by  the  committee,  recommending 
the  details  of  construction  for  such  a  type  and  report  next  year. 
I  would  like,  therefore,  to  have  the  association  indicate  which  type 
of  fireproofing  it  favors. 
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The  President : — The  discussion  had  about  stopped  at  the  point 
where  there  was  a  divided  opinion,  as  to  whether  or  not  it  was  ad- 
visable to  use  any  fire  protection  at  all,  considering  the  expense.  I 
believe  it  would  be  a  good  idea  to  find  out  whether  or  not  we  should 
make  any  definite  recommendation  as  to  the  advisability  of  using 
fire  protection. 

Mr.  Fake,  were  you  here  during  the  discussion  of  yesterday? 
If  so,  what  are  your  views  in  regard  to  it? 

Mr.  Fake: — I  was  present  yesterday.  I  have  had  but  little 
experience  in  fire  protection  work.  The  little  we  are  doing  is  at 
a  special  place  where  we  have  an  approach  to  protect  a  span  45  or 
50  ft.  high.  We  built  some  low  concrete  piers  about  a  foot  above  the 
surface  of  the  ground,  placed  the  bents  upon  them  and  put  a  ballasted 
floor  on  the  trestle.  We  would  not  have  gone  to  the  expense  of  a  bal- 
lasted floor  except  as  a  means  of  fire  protection.  It  occurred  to  me, 
after  today's  demonstration,  that  the  committee  during  another  year 
could  make  examinations  and  tests  of  fire-protective  paints.  If 
they  would  take  several  temporary  trestles,  similar  to  the  one  we 
saw  today,  and  treat  them  with  the  vajious  fire-proof  paints,  and 
then  take  another  one  and  treat  it  with  some  ordinary  oil  paint,  say 
oxide  of  iron  or  something  of  that  kind,  then  take  one  that  is  not 
treated  at  all  and  put  them  to  test,  the  results  would  give  useful 
information  to  us.  I  am  of  the  opinion  that  it  would  be  wise  for 
us  to  undertake  such  action. 

Mr.  Stannard: — I  have  heard  a  number  of  men  remark,  since 
the  demonstration  this  afternoon,  that  the  expense  would  perhaps 
bar  many  railway  companies  from  painting  their  bridges  with  such 
paints,  even  if  they  proved  to  be  a  success. 

Mr.  Penwell: — I  like  Mr.  Fake's  suggestion,  and  along  with 
such  tests  that  he  has  mentioned  I  would  like  to  have  common 
whitewash  tried  under  the  same  conditions  and  compared  with  the 
more  expensive  paints.  Whitewash  sounds  a  little  cheap,  but  it  is 
just  about  as  good  as  any  wood  preservative,  and  it  is  a  protection 
against  fire,  at  least  to  some  extent.  I  know  of  some  bridges  in 
the  East  that  have  been  whitewashed  and  have  been  very  success- 
fully protected  against  fire.  I  am  not  partial  to  whitewash,  but,  if 
we  cannot  aflFord  to  paint  bridges  with  the  more  expensive  fireproof 
paints,  perhaps  we  can  aflFord  to  cover  them  with  whitewash. 

Mr.  Jutton: — I  want  to  make  a  correction  in  regard  to  the 
figures  given  in  this  report  as  to  the  cost  of  applying  fireproof  paint. 
We  have  just  seen  a  demonstration  of  the  Qapp  fire-resisting  paint 
applied  to  one  of  the  bridges  on  the  Missouri  Pacific  Ry.    The  cost 
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of  painting  this  single-track  pile  bridge  was  about  29  cents  per 
lineal  foot.  The  cost  given  in  the  report  is  16  cents,  which  is  too 
low.  It  is  also  stated  in  the  report  that  the  price  per  square  foot 
is  1J4  cents,  which  is  perhaps  a  little  too  high.  One  cent  per  square 
foot  would  be  about  right. 

The  term  "  fire-resisting  paint"  is  meant  to  include  any  and  all 
liquid  coatings  which  have  fire-resisting  properties,  even  such  as 
whitewash. 

Mr.  Fake: — I  have  never  thought  it  was  of  very  much  value 
to  apply  such  paints  with  a  brush.  I  Have  always  been  of  the  opin- 
ion that  if  anything  of  that  kind  h  applied,  the  timber  should  be 
dipped,  or  if  it  is  painted  the  paint  should  be  applied  after  fram- 
ing and  before  erection.  Nearly  all  fires  in  trestles,  at  least  a  large 
proportion  of  them,  originate  in  joints  which  the  sheet  iron  cover 
is  intended  to  protect.  It  is  very  difficult  to  apply  paints  to  the 
joints  at  the  ends  of  the  stringers  and  between  the  stringers.  It  is 
a  very  uncommon  experience  that  we  have  a  bridge  catch  fire  from 
the  ties.  Coals  will  roll  over  into  the  joints,  and  such  arc  the 
places  that  should  be  protected. 

Mr.  Jutton : — I  would  suggest  that  Mr.  Penwell  read  Mr.  Shel- 
don's letter.    You  will  find  it  in  the  committee  report. 

Mr.  Penwell : — I  find  that  this  letter  covers  what  I  had  in  mind 
with  reference  to  whitewashing. 

The  President : — Personally,  I  take  very  kindly  to  the  sugges- 
tion made  by  Mr.  Fake  that  we,  as  an  association,  conduct  some 
tests  with  the  various  fire-resisting  paints,  in  order  that  we  may 
have  something  of  value  for  the  report  at  the  next  meeting.  I  have 
no  doubt  but  that  one  or  more  railroads  will  be  sufficiently  inter- 
ested to  permit  of  some  tests  being  made  on  their  road.  We  are 
somewhat  in  the  dark  now.  We  certainly  could  not,  as  an  associa- 
tion, recommend  consistently  any  one  type  of  protection  reported 
upon  by  this  committee. 

Mr.  J.  O.  Thorn : — In  the  Spring  of  1889,  I  built  a  pile  trestle, 
800  ft.  long,  across  an  island  in  Rock  river  about  ten  miles  from 
Rock  Island.  At  each  end  of  this  trestle  there  were  a  couple  of 
through  spans,  and  there  was  considerable  switching  done  there. 
We  kept  bridge  watchmen  there,  for  it  was  a  dangerous  location. 
Partly  as  an  experiment,  partly  as  a  preventative  of  fire,  and  partly 
on  account  of  the  belief  that  it  would  be  a  wood  preservative,  I 
applied  common  salt  by  putting  a  board  between  the  ties  over  each 
bent  of  piles,  and  hid  the  bridge  watchman  keep  salt  there  all  the 
time.    I  do  not  know  how  many  fires  were  started  on  the  tics  by 
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engines  switching  there  during  the  life  of  this  trestle,  but  there  were 
a  number.  However,  the  fire  never  crossed  that  salt,  and  the  bridge 
watchmen  were  always  able  to  put  out  a  fire  with  a  bucket  or  two 
of  water.  The  last  of  those  ties  were  removed  in  1910,  and  they 
were  not  rotten.  The  grade  of  the  bridge  was  changed  and  finally 
all  of  the  piles  were  taken  out,  and  they  came  out  in  a  very  fair 
state  of  preservation  at  the  end  of  21  years. 

We  have  another  pile  trestle  about  a  thousand  feet  long  which 
is  a  little  over  eleven  years  old  that  was  similarly  treated.  I  made 
an  examination  of  it  a  short  time  ago  and  it  is  a  pretty  good  bridge 
yet,  there  being  no  reason  why  it  should  be  taken  out  on  account  of 
decayed  wood.  I  notice  that  in  the  German  experiments  salt  is 
rated  second  as  a  preservative!  As  a  fire  resistant  it  is  equal  to 
an)rthing  I  know  of.  We  are  using  some  galvanized  iron.  Person- 
ally, I  am  not  in  favor  of  it. 

The  President: — I  think  we  have  had  quite  a  few  expressions 
as  to  the  advisability  of  using  sheet  iron,  particularly  on  top  of 
stringers  and  caps,  some  pro  and  some  con,  but  I  think  the  ma- 
jority of  the  members  present  during  this  discussion  did  not  seem 
to  favor  sheet  iron  covering  of  any  kind  except  when  used  as  a 
covering  for  the  entire  bridge,  and  that  of  course  is  a  difficult  mat- 
ter in  any  automatic  signal  territory. 

Mr.  Jutton: — The  Great  Northern  road  has  taken  care  of  the 
question  brought  up  by  Mr.  Rettinghouse  in  regard  to  placing  of 
sheet  iron  on  top  of  ties,  so  that  it  will  not  operate  the  signals  in 
automatic  signal  territory.  They  accomplish  this  by  using  a  four 
by  four  inch  piece  ripped  diagonally.  This  produces  a  triangular 
block  which  is  nailed  to  the  ties  in  the  center  of  the  track  for  the 
entire  length  of  the  bridge,  and  the  edges  of  the  sheet  iron  are 
fastened  to  this  block.  In  this  way  it  is  impossible  to  make  a  cir- 
cuit as  there  is  a  slight  opening  in  the  metal  near  the  apex  of  this 
ridge.  It  is  true  that  this  leaves  a  little  unprotected  space,  but  such 
a  thing  is  necessary  where  there  are  automatic  signals  and  trouble 
can  scarcely  result  from  it. 

There  has  been  some  discussion  about  how  the  galvanized  iron 
is  fastened  under  and  around  the  track  rail.  Where  tie  plates  are 
used  the  metal  should  be  cut  so  as  to  fit  closely  around  the  tie  plates 
and  between  the  ties  it  should  extend  under  the  track  rail  about  a 
half  inch  and  bent  up  slightly.  Where  tie  plates  are  not  used  a 
narrow  strip  of  metal  is  placed  lengthwise  under  the  rail  and  the 
other  strips  are  connected  fo  this  narrow  strip  with  a  lap  joint. 
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Another  way,  where  ^  plates  are  not  used,  is  to  bring  the  metal 
up  over  the  track  spikes  to  the  web  of  the  rail. 

The  chief  engineer  of  the  Nashville,  Chattanooga  &  St.  Louis 
R.  R.  has  studied  the  question  of  the  protection  of  timber  a  great 
deal  and  has  worked  up  some  very  good  details  for  placing  galvan- 
ized iron  on  caps  and  stringers,  and  these  are  shown  in  one  of  the 
illustrations  accompanying  the  report. 

Mr.  Pen  well: — I  move  that  the  subject  be  continued  another 
year  and  that  the  committee  be  instructed  to  make  such  tests  as 
they  deem  wise. 

Mr.  O'Neill: — It  does  seem  to  me  that  it  would  be  necessary 
for  the  committee  to  have  some  financial  backing  to  make  the  tests 
properly,  and  I  think  that  ought  to  be  incorporated  in  the  motion; 
that  the  committee  should  be  authorized  to  draw  on  the  secretary 
for  any  funds  that  are  necessary  to  carry  on  the  tests.  With  that 
added,  I  would  be  inclined  to  support  the  motion. 

The  President: — Will  you  accept  that  amendment,  Mr.  Pen- 
well  ? 

Mr.  Pen  well : — I  will  accept  that  amendment,  leaving  the  de- 
tails to  the  judgment  of  the  executive  committee. 

Mr.  O'Neill : — I  support  the  motion. 

The  motion  was  carried. 


Subject  No.  3. 


BEST  METHOD  OF  NUMBERING  BRIDGES. 


REPORT    OF    COMMITTEE. 


To  gather  data  for  making  this  report  the  following  circular  letter  was 
sent  out  to  many  officials  in  charge  of  bridges  on  the  various  railroads : 

"  Will  you  please  give  the  benefit  of  your  judgment  as  to  the  best  method 
to  be  followed  in  numbering  railroad  bridges,  and  also  what  is  the  practice 
on  your  road  in  this  regard  ? 

"  If  you  have  any  drawings  showing  your  method  of  numbering,  will  you 
please  send  us  a  blue  print  of  same? 

"  We  would  greatly  appreciate  hearing  from  you  at  your  early  con- 
venience." 

Replies  to  this  inquiry  were  received  from  practically  everybody  to  whom 
it  was  sent  and  in  the  appendix  is  given  a  copy  of  the  salient  features  in 
each  of  them. 

After  going  over  these  replies  and  attempting  to  digest  them  the  follow- 
ing facts  seem  to  stand  out: 

First: — At  the  present  time  the  number  of  roads  using  the  mileage 
system  is  somewhat,  but  not  greatly,  in  excess  of  the  number  of  roads  using 
the  consecutive  numbering  system. 

Second: — Where  changes  are  made  they  are  from  the  consecutive 
numbering  system  to  the  mileage  numbering  system. 

Third : — The  consensus  of  opinion  seems  to  be  that  on  a  new  line  where 
a  scientific  system  can  be  put  in  at  the  start  the  mileage  system  is  prefer- 
able. 

Fourth: — The  mileage  system  seems  to  present  some  difficulties  if  ap- 
plied to  a  large  railroad  with  many  main  lines  and  branches.  (Mr.  Bland's 
able  discussion  on  this  subject  is  especially  commended  and  the  attention  of 
members  is  directed  to  it  as  giving  a  very  clear  and  able  exposition  of  the 
subject.) 

Fifth: — Where  the  consecutive  numbering  system  is  established  on  an 
old  line  of  considerable  mileage  and  many  branches  it  seems  advisable  to 
reuin  it.  The  cost  of  the  change  is  almost  prohibitive.  All  of  the  officials 
on  the  road  know  the  important  bridges  by  their  numbers,  so  that  changes 
would  introduce  endless  confusion  and  for  a  considerable  time  bridges  would 
be  known  by  either  one  of  two  widely  varying  numbers. 

Sixth: — It  has  been  ur^^ed  against  the  consecutive  system  of  numbering 
bridges  that  it  gives  no  indication  as  to  the  location  of  the  structures.  This 
is  readily  overcome  by  having  a  proper  record  of  bridges  in  the  office  of 
record,  showing  the  stations  and  the  mileage  and  indicating  the  numbers 
of  the  bridges  in  their  proper  relative  position  to  these  stations  and  mile 
number-posts.  Mr.  Killam,  of  the  Intercolonial  Railway,  brings  out  this  point 
very  clearly.  It  is  the  system  in  use  on  the  Chicago  &  Northwestern  Rail- 
way and  on  practically  all  other  roads  of  any  considerable  mileage. 
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When  a  report  conies  in  from  the  field  with  regard  to  a  bridge,  stating 
the  number,  the  report  is  immediately  sent  to  the  bridge  department,  where 
the  bridge  record  books  are  kept,  and  advice  can  be  instantly  given  as  to 
where  the  bridge  is  located,  with  reference  to  the  stations,  on  that  particular 
line.  This  does  not  locate  the  bridge  closer  than  between  two  mile  posts 
and  between  two  stations,  but  this  is  as  close  as  can  be  asked  from  any 
system. 

SUMMARY. 

We  do  not  believe  it  advisable  to  recommend  any  particular  system  of 
bridge  numbering  at  this  time.  The  matter  has  been  discussed  a  good  deal, 
and  there  are  today  advocates  of  the  consecutive  system  as  well  as  of  the 
mileage  system,  although  the  former  are  in  the  minority. 

The  attached  answers  to  the  inquiry  are  recommended  for  the  close 
attention  of  the  members  of  the  association  and  there  is  no  doubt  that  con- 
ditions comparable  to  those  on  any  railroad  will  be  found  described  in  one 
or  another  of  the  answers. 

We  do  not  believe  the  association,  as  an  association,  wants  to  recom- 
mend any  particular  system,  nor  to  go  on  record  as  advocating  that  particular 
system  and  that  system  only.  The  compilation  of  the  answers  recdred 
makes  a  valuable  addition  to  the  literature  on  bridge  numbering,  and  we  as 
an  association  ought  to  be  content  with  that. 

The  committee  desires  to  thank  the  various  gentlemen  who  have  so  kindly 
responded  to  the  inquiries  for  information  on  the  subject  of  bridge  number- 
ing and  the  methods  in  use  on  their  various  lines. 


APPENDIX. 
EXTRACTS   FROM    LETTERS  RECEIVED. 

J.  C.  Bland,  Engineer  of  Bridges,  Pennsylvania  Lines: — In  iny  opinion, 
the  best  method  of  numbering  bridges  is  that  wherein  every  bridge  has  a 
number  representing  a  mile  post  plus  the  distance  from  that  mile  post  to 
the  center  of  the  bridge,  expressed  in  terms  of  stations;  for  example,  a 
bridge  is  west  of  mile  post  15  and  1,230  ft.  therefrom,  the  number  of  the 
bridge  would  be  15-|-12,  using  the  nearest  units  of  100  ft.  In  other  words, 
the  number  of  a  bridge  would  be  a  mile  post  plus  stations.  This  was  what 
our  people  adopted  many  years  ago,  but  we  were  then  in  a  period  of  trann- 
tion  in  bridge  work  (and  are  still).  Our  present  method  of  numbering  is 
consecutive.  In  a  comparatively  short  time  we  will  have  to  face  this  ques- 
tion in  the  case  of  two  of  our  divisions,  and  it  will  probably  bring  up  the 
notation  which  was  decided  upon  many  years  ago. 

It  must  be  admitted,  however,  that  the  consecutive  method  of  num- 
bering has  points  in  its  favor,  and  quite  possibly  we  may,  when  the  time 
comes,  disregard  theoretic  considerations  and  retain  our  present  system  of 
numbering.  When  the  question  of  renumbering  our  bridges  came  up  fof 
consideration  some  years  ago  we  planned  to  make  Pittsburg  the  initial 
point  from  which  all  mileage  was  to  be  computed  and  our  bridge  signs  would 
merely  show  the  number  of  the  bridge  without  any  initial  letter  indicating 
the  division,  but  our  bridge  records  would  have  a  letter  which  would  indicate 

that. 

In  the  discussion  of  the  subject  a  great  many  difficulties  presented  them- 
selves, inasmuch  as  some  of  our  lines  ran  north  and  south,  although  the 
general  trend  of  most  of  our  lines  is  east  and  west  Again,  we  had  difficulty 
in  determining  how  to  number  branch  lines.  At  that  time  we  failed  to  reach 
a  conclusion,  and  after  making  an  estimate  of  the  cost  the  matter  was  de- 
ferred. It  has  come  up  for  reconsideration  at  intervals,  and  we  wSl  have  to 
come  to  some  conclusion  soon  for  two  of  our  divisions  which  have  been 
very  much  built  over.     Whether  to  number  consecutively,  as  is  our  present 
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practice,  or  go  to  the  decimal  system,  adopted  years  ago,  is  still  undecided. 
Personally  I  am  not  as  keen  now  for  the  decimal  numbering  as  I  was  ten 
years  ago,  and  it  is  largely  because  our  lines  are  so  situated  that  to  carry 
out  that  system  fully  would  lead  us  into  some  absurdities. 

The  principal  objection  to  the  decimal  system  of  numbering  is  that  it 
gives  no  cflue  to  the  number  of  bridges  on  any  particular  division,  or  on  the 
entire  system,  whereas,  the  consecutive  method  does. 

After  all,  I  think  the  numbering  of  bridges  is  an  arbitrary  matter,  which 
we  become  accustomed  to,  like  any  other  matter,  and  when  once  learned  is 
pretty  hard  to  replace.  The  merits  of  the  decimal  system  of  numbering  are 
many,  but  in  reality  I  think  are  largely  theoretical.  If  the  matter  were  left 
entirely  in  my  hands  I  would  adhere  to  the  consecutive  numbering  system. 

I.  L.  Simmons,  Bridge  Engineer,  Rock  Island  Lines : — ^The  practice  on 
our  road  at  present  is  to  number  the  bridges  according  to  mile  post  location. 
For  instance,  if  a  bridge  is  located  at  mile  post  24.1,  we  cafl  that  bridge  No. 
241,  designating  at  the  same  time  the  division  or  branch  on  which  it  is  lo- 
cated. All  of  our  bridges,  therefore,  have  whole  numbers,  but  the  bridge 
record  shows  their  location  according  to  miles  and  hundredths.  We  do  not 
number  pipe  culverts  or  reinforced  concrete  culverts. 

It  is  not  our  plan  to  use  a  prefix  indicating  the  various  divisions  or 
branches.  The  bridges  on  some  of  the  lines  taken  over  by  the  Rock  Island 
system  are  designated  by  a  prefix,  because  such  was  the  practice  of  those 
lines,  but  when  the  new  number  boards  are  put  on  there  will  be  no  prefix. 
We  simply  refer  to  a  bridge  on  a  branch  line  as  being,  for  instance,  "  Bridge 
No.  1043,  Ardmore  Line,  Indian  Territory  division." 

A.  F.  Robinson,  Bridge  Engineer,  Atchison,  Topcka  &  Santa  Fe  Ry. : — 
Our  old  method  was  to  number  the  bridges  consecutively,  beginning  at  one  end 
of  the  line.  Thus,  the  bridges  between  Chicago  and  Kansas  City  were  num- 
bered from  1  to  818,  beginning  with  No.  1  at  Chicago.  The  bridges  on  the 
Pekin  branch  were  numbered  from  1  upward.  No.  1  being  the  first  bridge 
out  from  Streator  on  this  branch. 

On  our  Coast  Lines  we  use  a  letter  prefix  and  the  mile:  "A15,"  "  B15,* 
"CIS,"  etc.  A  would  designate  the  first  bridge  after  passing  mile  post  15. 
B  the  second,  and  so  on. 

On  other  portions  of  the  system  the  letters  are  used  as  a  suffix,  and  the 
bridges  after  leaving  mile  post  15  would  read  "  15A,"  "  15B/'  "  15C,"  etc.. 
until  reaching  mile  post  16,  then  would  read  "  16A,"  "  16B,"  and  so  on.  I 
like  the  latter  system  better  than  that  which  is  used  on  the  Coast  Lines. 

G.  W.  Rear,  General  Bridge  Inspector,  Southern  Pacific  Co.: — In  con- 
sidering this  subject,  one  naturally  asks,  "Why  number  the  bridges  at  all?" 
Is  it  not  a  fact  that  all  the  larger  bridges  are  commonly  known  by  their 
names  and  not  by  their  numbers?  Every  man  on  the  Southern  Pacific  knows 
where  Big  Caiion  trestle  is.  but  it  is  doubtful  if  half  a  dozen  know  its  num- 
ber. This  being  the  case,  it  follows  that  numbers  are  used  mainly  to  identify 
the  less  important  structures,  and  consequently  the  number  should  convey 
some  idea  as  to  location.  It  is  doubtful  if  it  is  wise  to  have  the  number 
also  designate  the  style  of  the  structure. 

There  are  two  styles  of  numbering  which  follow  out  this  idea : 

1st,  Numbering  from  each  mile  post,  showing  mile  and  hundredths,  thus — 
1234i6. 

2nd,  Numbering  from  each  mile,  post,  showing  mile  and  a  letter,  thus — 
1234A,  1234B.  etc. 

The  decimal  system  has  an  advantage  in  that  the  distance  from  the  mile 
post  is  given  and  structures  can  be  filled  or  new  ones  put  in  without  re- 
vising the  bridge  numbers.  The  disadvantage  is  mainly  that  if  a  board  is 
lost  3ie  section  foreman  will  not  be  able  to  tell  the  exact  number.  Some  one 
else  must  then  locate  the  number,  and  in  making  an  inspection  it  is  not  easy 
to  discover  omissions.  It  is  also  difficult  to  read  a  lonaj  number,  where  a 
railroad  has  several  thousand  miles  of  track.  Another  disadvantage  is  that 
when  an  engineer  finds  a  small  structure  riding  badly  he  usually  waits  until 
he  gets  to  the  next  structure  and  reports  the  number  back  from  the  second 
one.    Mistakes  often  occur  in  that  way. 
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The  main  disadvantage  of  the  letter  system  is  that  the  numbers  have  to 
be  changed  every  time  a  structure  is  removed  or  a  new  one  inserted. 

The  advantages  of  the  letter  system  are  that  the  numbers  are  easily  read, 
it  being  only  necessary  to  ca^ch  the  letter;  and  when  boards  are  lost  it  is 
easy  to  replace  or  repaint  them  by  referring  back  to  the  last  number  or  mile 
post 

Personally,  I  recommend  that  structures  be  numbered  with  the  mile  nmn- 
ber,  with  a  letter  to  designate  the  order  in  which  opening  comes  beyond  the 
mile  board.  The  numbers  should  include  all  openings  through  the  embank- 
ment which  terminate  on  the  company's  property;  also  overhead  structures 
which  are  maintained  by  the  railroad.  This  method  eliminates  sewers,  water 
pipes,  etc.,  which  are  continuous,  and  overhead  structures  for  which  the  com- 
pany is  not  responsible.  I  would  not  number  surface  or  slat  cattle  guards, 
but  would  number  pit  guards,  pipe  culverts,  etc. 

Wherever  possible  the  number  should  be  painted  on  the  structure  itself, 
as  on  the  end  post  of  through  bridges  and  on  the  bulkhead  of  trestles  and 
bridges  suitably  constructed. 

A.  B.  Ilsly,  Bridge  Engineer,  Southern  Railway: — On  our  road  the 
number  gives  the  mile  post  location,  and  the  letter,  which  may  be  either  a 
prefix  or  a  suffix,  indicates  the  line  or  division.  Our  main  line  bridges  arc 
numbered  without  prefix  or  suffix  letters,  and  in  a  general  way,  the  bridges 
on  the  lines  in  the  east  have  prefixes,  while  those  in  the  west  have  suffixes. 

We  have  more  lines  than  there  are  letters  in  the  alphabet,  and  the 
suffixes  and  prefixes  in  these  cases  are  selected  without  any  particular  system. 

Many  of  the  lines  have  letters  which  refer  to  local  names.  For  instance, 
the  Aiken  branch,  is  designed  by  the  prefix  "AB " ;  Evansville  branch  by 
the  suffix  "  EB ; "  the  Middlesboro  branch  by  the  suffix  "  CG,"  because  this 
line  passes  through  Cumberland  Gap. 

W.  F.  Steffens,  Engineer  of  Structures,  Boston  &  Albany  R,  R.:— The 
Boston  &  Albany  and  the  New  York  Central  main  line  use  the  consccutiYe 
system  of  numbering  bridges.  The  New  York  Central  tried  the  mileage  basis 
for  a  short  time  and  pronounced  it  a  failure.  My  personal  preference  has  al- 
ways been  for  consecutive  system  coupled  with  mile  post  record  of  it  in  the 
office.  Perhaps  this  preference  may  be  prejudice,  but  our  section  men  and 
bridge  employes  were  thoroughly  disheartened  when  the  mileage  system  was 
tried,  because  it  was  often  a  case  of  remembering  five  figures,  whereas,  with 
the  consecutive  system,  using  a  prefix  to  designate  the  branch  from  the  main 
nine,  only  two  figures,  or,  at  most,  three  figures,  were  necessary.  Even  the 
stenographers  were  constantly  twisting  the  decimals  in  transcribing  them  in 
correspondence  and  records. 

W.  S.  Bouton,  Engineer  of  Bridges,  Baltimore  &  Ohio  R,  R.:— The 
practice  on  the  Baltimore  &  Ohio  R.  R.  has  been  to  number  the  bridges  on 
each  division  independently.  In  general,  this  numbering  has  been  serial,  us- 
ing the  lower  numbers  for  the  main  line  of  the  division  and  a  separate  hundred 
for  the  bridges  on  each  branch  of  the  division.  In  case  there  is  any  change 
of  line  or  of  division  terminals,  which  changes  the  mileage  of  the  division 
or  eliminates  one  or  more  bridges,  this  system  permits  the  dropping  out  of 
the  numbers  without  affecting  the  remaining  numbers.  Additional  bridges 
are  numbered  by  using  fractions.  This  system  of  numbering  has  an  ad- 
vantage where  such  changes  are  likely  .to  occur. 

Where  the  mileage  of  a  division  is  not  likely  to  change,  because  of  re- 
vision of  line  or  change  of  terminals,  I  believe  that  the  mileage  system  is  the 
most  satisfactory,  giving  each  bridge  the  number  corresponding  to  mile  and 
tenth  of  mile,  thus  showing  its  location  from  the  terminal.  This  system  has 
been  in  use  on  five  divisions  of  this  road  for  some  time,  and  has  recently 
been  extended  over  a  sixth  division. 

The  mileage  system  of  bridge  numbering  on  this  road  follows  the 
mileage  of  the  division  in  which  it  is  employed.  On  the  Chicago  division, 
for  instance,  where  the  division  mileage  starts  with  "  O  "  at  Chicago  Junction 
and  runs  west  to  Chicago,  the  first  bridge  is  numbered  "  %"  showing  that  it 
is  0.4  of  a  mile  west  of  the  division  terminal. 
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On  the  Indiana  and  Illinois  divisions,  which  extend  from  Cincinnati  to 
East  St.  Louis,  the  mileage  is  continuous  over  the  two  divisions,  starting  with 
"  O "  at  Cincinnati  and  running  to  336  miles  ,at  East  St.  Louis.  The  first 
bridge  west  of  Cincinnati  on  the  Indiana  division  is  numbered  **  1-29."  The 
first  bridge  on  the  Illinois  division  is  numbered  "  170-04,"  being  0.8  mile  west 
of  the  Eastern  division  terminal,  which  is  16.6  miles  west  of  Cincinnati. 

This  latter  system,  however,  was  in  use  prior  to  the  absorption  of  this 
territory  by  the  Baltimore  &  Ohio  R.  R.  and  the  numbering  which  existed 
at  the  time  of  the  absorption  has  not  been  disturbed.  In  extending  the  use 
of  the  mileage  system  of  numbering  it  is  the  intention  to  adhere  to  the  sys- 
tem already  adopted  on  the  Chicago  division,  as  mentioned  above. 

C.  H.  Cartlidge,  Bridge  Engineer,  Chicago,  Burlington  &  Quincy  R.  R. : — 
It  is  my  firm  conviction,  after  some  twenty-five  years  of  experience,  that  the 
double  decimal  system  of  numbering  is  the  best.  This  involves  the  presence 
of  mile  posts,  because  the  bridge  numbers  follow  the  mileage,  and  the  loca- 
tion of  bridges  and  cvrlverts  is  determined  by  two  places  of  decimals.  This 
avoids  confusion  when  bridges  or  culverts  are  located  in  close  proximity  and 
also  makes  possible  the  removal  of  the  bridge  without  requiring  the  changing 
of  all  the  numbers  in  the  mile  or  the  records  in  the  office,  except  so  far  as  the 
bridge  is  concerned. 

The  fact  that  a  certain  number  is  reported  by  an  officer  of  a  given  di- 
vision is  sufficient  to  identify  the  bridge.  On  branches  of  division  in  ques- 
tion the  system  provides  for  the  use  of  a  letter  designating  the  branch,  the 
letter  being  placed  at  the  beginning  of  the  number.  This  is  not  universally 
used,  however,  as  we  have  found  it  sufficient  to  use  the  number  and  designate 
the  branch  as  well.  Of  course  the  ideal  way  is  to  use  the  letter  as  sug- 
gested. 

A.  E.  KiNam,  Inspector  of  Bridges  &  Buildings,  Intercolonial  Ry.  of 
Catiada :— -There  is  some  difference  of  opinion  as  to  the  best  method  of  num- 
bering bridges.  Some  think  best  to  give  the  number  a  letter  prefix  or  suf- 
fix to  designate  the  various  classes  of  structures. 

When  I  came  to  the  Intercolonial  Ry.  that  road  had  no  system  of  num- 
bering bridges.  After  I  became  acquainted  with  the  state  of  affairs  I 
adopted  a  system  of  my  own  which  gives  good  satisfaction.  I  began  at  the 
west  end  of  the  line  and  numbered  the  bridges  consecutively  to  the  next 
station;  then  started  in  again  with  No.  1  and  numbered  consecutively  until 
the  next  station  was  reached,  and  so  on.  The  mile  posts  were  also  noted,  and 
the  structures  are  therefore  located  both  by  mile  post  and  station.  Sheets 
were  then  prepared,  numbered  consecutively  and  assembled  in  book  form, 
making  a  register  which  is  kept  on  file  in  the  bridge  engineer's  office.  Each 
division  foreman  is  furnished  with  a  note  book,  compiled  from  this  register, 
for  use  in  making  inspection.  The  register  shows  the  dates  of  inspection  for 
the  last  twelve  years  of  each  bridge. 

A  system  was  devised  in  the  chief  engineer's  office  by  a  Danish  engineer, 
designating  spans  by  letters,  but  was  not  adopted. 

John  A.  Bohland,  Bridge  Engineer,  Great  Northern  Railway: — Bridges 
are  numbered  in  numerical  order  in  direction  away  from  St.  Paul,  except 
in  case  of  our  Duluth  line,  where  the  reverse  order  is  used.  On  branch 
lines  new  series  are  started  from  junction  points.  In  this  way  we  have  sev- 
eral bridges  of  the  same  number  and  it  is  always  necessary,  in  referring  to 
bridges  by  number,  to  give  the  location  or  line  upon  which  they  occur.  We, 
however,  do  not  find  this  objectionable,  and  I  consider  it  good  practice,  even 
if  the  bridge  numbers  are  so  arranged  as  to  show  the  line. 

We  have  considered  various  systems  of  numbering,  but  no  action  has 
ever  been  taken  to  make  the  change.  For  example,  we  have  considered  the 
mileage  system  with  number  corresponding  to  mile  post  and  tenth;  and  the 
symbol  system  with  the  letter  to  indicate  the  line.  I  consider  the  mile-post 
system  a  good  one,  but  this  is  again  complicated  by  branch  lines,  which 
would  require  symbols. 

F.  L.  Thompson,  Engineer  B.  &  B.,  Illinois  Central  R.  R. : — The  scheme 
used  for  numbering  bridges  on  this  road  is  known  as  the  mileage  system. 
On  the  main  line,  from  Chicago  to  New  Orleans,  bridges  are  numbered  be- 
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ginning  with  zero  at  Chicago  and  running  to  912  at  New  Orleans.  Any  bridge 
on  a  given  mile  has  the  mile  number,  then  a  dash,  and  after  the  dash  the 
nearest  hundredth  of  a  mile  at  which  the  bridge  is  located.  For  example,  a 
bridge  one-half  mile  south  of  Mile-Post  250  would  be  written  "  250—50."  No 
prefix  is  used  on  the  line  from  Chicago  to  New  Orleans.  Other  main  lines 
and  branches  have  the  same  letter  prefix  as  that  used  by  the  transportation 
department  in  the  location  of  stations.  By  the  use  of  this  system,  when  the 
number  of  a  bridge  is  given,  its  exact  location  should  be  readily  determined, 

E.  B.  Ashby,  Chief  Engineer,  Lehip^h  Valley  R.  R. : — Our  present  practice 
is  to  number  bridges  in  accordance  with  the  mile  within  which  they  are  lo- 
cated. For  instance,  the  first  bridge  on  Mile  130  would  be  numbered  "130;" 
the  second,  "  130-A ;  "  the  third,  "  130-B."  The  culverts  and  pipes  are  nmn- 
bered  in  a  similar  manner,  and  to  distinguish  them  from  the  bridges,  a  cipher 
is  placed  in  front  of  the  number.  All  openings  above  five  feet  dear  span  are 
called  bridges;  all  openings  below  five  feet  clear  span  are  called  culverts. 

For  branch  lines,  to  avoid  duplication  of  numbers,  an  initial  is  prefixed 
to  the  numbers ;  for  instance,  for  the  Flemington  branch  the  letter  **  F  **  pre- 
cedes the  number. 

We  think  very  well  of  numbering  bridges  according  to  the  mile  and 
decimal  parts  of  a  mile.  For  instance,  bridge  No.  100.05 ;  No.  1002,  etc,  and 
we  are  now  looking  into  this  manner  of  numbering. 

H.  Ibsen,  Bridge  Engineer,  New  York  Central  Lines: — In  my  opinion 
the  best  method  is  to  number  the  bridges  according  to  the  mileage,  locating 
the  bridge  to  the  nearest  hundredth  of  a  mile,  taking  the  mileage  as  runninf 
from  the  starting  point  of  each  division.  For  example :  Our  main  Ime  num- 
bering runs  from  Detroit  to  Chicago  and  from  Detroit  to  Buffalo.  Our  num- 
bering on  branches  runs  according  to  the  mileage  from  the  main  line  diversion 
point. 

Up  to  about  1898,  we  used  the  consecutive  method  of  numbering  on  our 
road,  giving  each  bridge  a  consecutive  number  starting  from  division  head- 
quarters. We  found  this  unsatisfactory,  as  we  often  had  to  put  in  new 
openings  and  then  had  to  use  half  numbers  or  renumber  our  bridges  entirely. 
Numbering  by  mileage  leads  to  no  trouble  in  this  respect,  and  we  find  it 
much  easier  to  locate  a  bridge  definitely,  so  that  everybody  can  find  it 
when  work  is  ordered,  or  when  slow  orders  are  requested  for  any  reason, 
The  numbering,  however,  exists  only  on  paper  and  in  our  records. 

We  have  several  times  contemplated  getting  up  numbers  to  put  at  our 
bridges,  but  so  far  it  has  been  considered  to  be  too  expensive,  and  has  been 
put  off  until  some  other  time,  except  as  to  stenciling  the  mileage  on  the  bond 
timber  or  guard  rail  of  wooden  bridges,  and  on  the  side  of  steel  bridges 
when  they  are  being  painted. 

C.  E.  Smith,  Bridge  Engineer,  Missouri  Pacific  Ry. : — The  present  practice 
on  our  line  is  very  unsatisfactory,  the  bridges  being  numbered  from  one  up, 
on  the  individual  lines,  the  numbers  being  the  same  as  those  given  the 
bridges  when  the  lines  were  originally  built.  There  are  many  bridges  having 
the  same  number  on  each  division,  and  they  must  be  identified  by  referring 
to  the  lines  on  which  they  are  located. 

I  have  not  been  able  to  arrive  at  a  satisfactory  method  of  numbering 
bridges  on  railroads  having  many  divisions  or  branch  lines,  but  I  presmne 
some  system  of  mile-post  numbering  could  be  worked  out  that  would  be  sat- 
isfactory. 

A.  W.  Carpenter,  Engineer  of  Structures,  New  York  Central  &  Hudson 
River  R.  R. : — We  tried  at  one  time  to  adopt  the  mileage  system  of  number- 
ing bridges  but  found  it  unsatisfactory  for  the  following  reasons: 

1st:  It  made  great  confusion  in  our  records,  the  bridges  having  been 
numbered  consecutively  and  no  changes  having  been  made  in  the  nuim)enQg 
for  many  years. 

2nd :  The  mileage  system  was  found  to  be  changeable,  varying  with  any 
change  in  the  length  of  line  caused  by  change  in  alinement.  For  instance, 
we  built  a  cut-off  at  a  point  near  New  York  City  which  shortened  the  line 
three-quarters  of  a  mile.  This  changed  all  the  mileage  on  the  main  line  be- 
tween this  point  and  Buffalo  practically  the  entire  length. 
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I  believe  personally  in  the  consecutive  system  of  numbering  as  being 
the  most  satisfactory. 

Openings  four  feet  and  under,  of  any  character  have  no  number, 
unless  a  regular  consecutive  number  now  exists  for  them,  in  which 
event  this  regular  consecutive  number  is  maintained.  Where  the  pres- 
ent number  may  be  a  sub-number,  as  "A-la,"  the  number  can  be  dropped. 
Where  there  are  openings  over  four  feet  which  at  present  have  no  number 
they  can  be  given  a  sub-number,  as  A-la. 

All  pipes,  box  culverts,  small  arches  and  other  openings  under  four 
feet  arc  scheduled  l^  showing  their  relative  position  and  mile  post  loca- 
tion, but  they  arc  not  given  a  number. 

W.  H.  Moore,  Engineer  of  Bridges,  New  York,  New  Haven  &  Hartford 
R.  R. : — The  system  of  numbering  bridges — whether  railroad  or  overhead — 
on  the  New  Haven  Line,  is  the  mileage  system,  the  zero  point  being  taken  at 
the  commencement  of  each  division  or  branch  and  numbering  the  bridges 
consccutivdy  in  accordance  with  their  distance,  in  miles  and  hundredths  of 
a  mile. 

Before  this  system  was  adopted  there  was  no  uniformity  of  numbering 
on  the  different  properties  which  were  absorbed  to  make  the  New  Haven 
road  as  it  now  exists,  and  this  led  to  great  confusion.  We  have  found  that 
the  uniform  numbering  by  mileage  works  out  very  well,  and  is  perfectly 
dastic.  The  number  locates  the  bridge,  making  it  very  convenient  for  men 
sent  out  to  examine  any  particular  structure. 

R.  H.  Reid,  Supervisor  of  Bridges,  Lake  Shore  &  Michigan  Southern 
Ry. : — ^The  system  which  we  now  have  in  use  on  this  road  is  the  old-fashioned 
one  of  consecutive  numbering,  starting  from  one  end  of  the  division,  or 
branch, — generally  the  west  end  of  main-line  divisions  and  the  end  of  branches 
where  they  connect  with  the  main  line.  One  difficulty  in  this  system  of  num- 
bering is  that  when  new  structures  are  built  between  the  older  ones,  fractional 
numbers  are  introduced  which  in  some  cases  get  very  numerous  and  rather 
lead  to  confusion;  and  also,  if  any  of  the  regular  structures  are  abandoned 
the  number  has  to  be  carried  along  with  the  statement  that  the  structure 
has  been  abandoned,  in  order  to  keep  the  consecutive  numbers.  This  system 
of  numbering  does  not  show  the  location  of  the  bridge  from  either  end  of  the 
branch,  and  does  not  indicate  to  train  dispatchers  or  superintendents  just 
where  the  structures  are. 

A  better  system,  which  we  are  gradually  introducing  on  our  lines,  and 
have  already  in  use  on  two  of  our  branches,  is  what  we  call  the  mileage  sys- 
tem of  numbering,  that  is,  giving  each  structure  a  number  which  shows  'its 
distance  in  miles  and  hundredths  from  some  definite  point ;  in  the  case  of  the 
two  branches  the  distance  being  from  their  main  line  connection.  One  of 
the  advantages  of  this  system  is  that  any  one  hearing  a  bridge  or  culvert 
number  knows  just  where  it  is  located.  Also,  if  a  new  structure  is  built,  its 
location  automatically  determines  its  number. 

There  are  other  systems  of  numbering,  one  of  which  is  the  mile  and 
letter  system,  viz. :  all  bridges  in  the  first  mile  would  be  as  follows :  "  1-A ; " 
"1-B;"  "l-€;"  "  1-D,"  etc.;  in  the  second  mile,  "2-A;"  "2-B,"  etc.  Any 
extra  structures  built  between  existing  structures^  would  necessarily  have 
fractional  numbers  with  this  system,  and  I  do  not  think  it  is  as  good  as 
either  of  those  which  we  have  in  use.  I  consider  the  mileage  system  of 
numbers  the  best,  taking  everything  into  conisderation. 

On  the  main  line  the  mileage  can  be  calculated  from  one  end  of  the 
line  or  from  one  end  of  a  division,  but,  preferably,  on  ordinary  railroads, 
from  one  end  of  the  line.  On  branches,  the  mileage  can  be  calculated  from 
the  point  where  the  branch  leaves  the  main  line,  or,  if  desirable,  from  the 
other,  end  of  the  branch,  although  I  prefer  the  former. 

As  additional  structures  may  be  required  on  account  of  track  elevation, 
separation  of  grades  for  highways  and  other  purposes,  there  is  always  a 
number  available  for  them  without  having  to  use  fractions.  The  numbers 
should  show  the  mile  and  hundredths.  In  this  way  structures  53  feet  or 
more  apart  will  have  definite  numbers,  and  it  is  rarelv  that  bridge  structures 
or  culverts  are  nearer  together  than  this. 
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We  have  three  branches  numbered  with  miles  and  hundredths,  the  re- 
mainder of  the  line  being  numbered  in  the  old-fashioned  way  with  consecu- 
tive numbers,  but  we  are  in  hope  of  gradually  changing  from  these  to  the 
mileage  system.  The  great  difficulty  in  our  case  is  that  all  of  our  structures 
for  years  back  have  been  carried  on  our  account  books  and  on  the  auditor's 
books  under  the  old  numbers,  and  a  change  to  new  numbers  of  any  kind  on 
a  road  as  old  as  this  is  quite  a  serious  matter.  This  makes  it  the  more  es- 
sential to  start  right  on  new  roads  and  new  branches. 

J.  E.  Crawford,  Bridge  Engineer,  Norfolk  &  Western  Ry. : — The  system 
used  on  this  road  is  to  start  at  one  terminal  on  the  main  line  and  number 
bridges  straight  through  to  the  other  terminal.  Each  branch  is  given  a  sep- 
arate series  of  numbers,  and  allowance  is  made  for  possible  extensions.  If 
it  becomes  necessary  at  a  later  date  to  place  undercrossings  or  other  addi- 
tional bridges  between  any  two  bridges,  the  new  bridge  is  given  the  number 
of  the  one  next  to  it,  with  the  addition  of  a  letter.  We  find  this  system  to  be 
satisfactory. 

About  ten  years  ago  the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings,  of  which  our  general  bridge  inspector  is  a  member, 
thre^ed  over  this  question  of  bridge  numbers  very  thoroughly,  and  de- 
cided that  the  system  which  we  are  using  was  the  most  satisfactory  one. 

An  alternative  method  is  to  number  the  bridges  by  mile-post  locatioa 
This  method  is  open  to  objection  owing  to  the  many  duplications  of  numbers 
and  because  it  is  necessary  to  prefix  a  letter  or  name  to  denote  the  branch 
or  division. 

H.  E.  Stevens,  Bridge  Engineer,  Northern  Pacific  Ry. : — I  am  sorry  to 
say  that  the  system  of  numbering  bridges  on  this  road  is  far  from  being  a 
model  one.  At  the  time  the  line  was  built  the  system  followed  was  to  num- 
ber all  bridges  consecutively,  beginning  with  number  one  at  the  east  end  of 
each  division.  The  culverts  took  the  number  of  the  next  bridge  cast  of 
them  with  an  alphabetical  suffix. 

We  have  cases  where  culverts  between  two  bridges  run  clear  through 
the  alphabet  and  start  in  again  ''A"  and  a  numerical  suffix.  As  time 
passed  and  division  points  were  changed,  new  divisions  added,  and  bridges 
were  filled  and  new  bridges  put  in.  timber  bridges  replaced  with  culverts, 
etc.,  the  system  of  numbering  finally  became  so  involved  that  it  was  dif- 
ficult to  locate  a  bridge  by  the  number  unless  some  other  information  was 
added. 

Some  years  ago,  therefore,  it  was  decided  to  renumber  the  bridges,  and 
a  system  based  on  the  mile  posts  was  adopted.  Under  this  system  a  bridge 
takes  the  number  of  the  next  mile  post  east,  a  decimal  and  number  being 
added  to  indicate  the  number  of  the  bridge  in  particular.  For  instance,  the 
third  bridge  between  mile  posts  132  and  133  would  be  numbered  132J.  Cul- 
verts are  not  taken  into  account  in  the  numbering.  This  system  was  put 
into  force  on  three  or  four  divisions,  but  was  found  objectionable  because 
of  the  difficulty  of  numbering  a  bridge  when  one  was  placed  between  two 
existing  bridges;  also  when  a  bridge  was  filled  and  replaced  with  a  culvert 
its  number  under  this  system  would  disappear.  Notwithstanding,  it  is  a  great 
improvement  over  the  old  system. 

In  my  opinion,  bridges  should  be  numbered  with  reference  to  the  easterly 
mile  post,  plus  the  number  of  hundreds  of  feet  it  lies  west  of  said  mile 
post.  The  number  should  be  written  in  a  circle  with  the  mile  post  nmnbcr 
on  the  upper  half  and  the  number  of  hundreds  of  feet  on  the  lower  half,  with 
a  horizontal  line  between. 

P.  B.  Motley,  Engineer  of  Bridges,  Canadian  Pacific  Ry.: — I  have  to 
state  that  our  bridges  are  always  numbered  according  to  mileage,  and  the 
mileage  is  based  on  engine  runs  called  "  subdivisions "  which  are  in  turn 
parts  of  divisions. 

J.  B.  Maddock,  Engineer  B.  &  B.,  Central  of  Georgia  Ry. : — Where  there 
is  more  than  one  bridge  to  a  tenth  of  a  mile  the  nearest  hundredth  should 
also  be  used.  We  do  not  mark  the  designation  of  branch  lines  on  the  num- 
ber block  of  bridge,  but  specify  it  in  reports  as  "A&B"  line  or  "C&D" 
line. 
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C.  Chandler,  Engineer  B.  &  B.,  Chicago  Great  Western  R,  R. :— The  ad- 
vantage of  the  mile  and  decimal  numbering  system  is  that  an  employe  of 
the  road  is  ordinarily  familiar  with  the  location  by  miles  from  some  given 
point,  and  on  seeing  the  mile  number  on  the  bridge  immediately  associates 
this  bridge  with  a  certain  place,  the  distance  of  which  from  Chicago  is  known. 
It  also  enables  one,  in  case  of  a  telegraphic  report  of  an  accident  by  fire 
or  otherwise,  to  immediately  locate  the  point  at  which  the  accident  occurred 
without  having  to  refer  to  any  other  data  than  the  nearest  town  to  the 
bridge  number  by  mile.  This  system  of  numbering  is  used  by  the  C.  G.  W. 
R.    R. 

L.  D.  Hadwen,  Engineer  Masonry  Construction,  C.  M.  &  St.  P.  Ry. : — On 
our  line  bridges  and  culverts  are  designated  by  numbers,  having  a  letter  pre- 
fixed indicating  the  division  on  which  they  are  located ;  the  bridges  being  des- 
ignated by  even  numbers  and  culverts  by  odd  numbers.  The  numbering  on 
each  division  runs  westward,  time  card  directions  being  followed;  the  first 
bridge  being  designated  as  No.  2  and  the  first  culvert  as  No.  1.  These  numbers 
are  assigned  to  the  structures  on  completion  of  a  line,  and  additional  bridges  or 
culverts  that  are  built  later  are  given  fractional  numbers  showing  their 
position  relative  to  the  older  structures.  Both  main  line  and  branches  have 
the  same  prefix  letter  and  on  the  Chicago,  Milwaukee  &  Puget  Sound  line 
double  letters  are  used  to  avoid  confusion  with  those  on  the  parent  line. 

While  the  above  method  has  its  objections,  in  that  it  does  not  locate 
the  position  of  the  structure  as  is  done  in  a  decimal  system  where  the  num- 
ber shows  time  card  location  of  the  structure,  yet,  on  account  of  the  labor 
involved  in  the  change  on  over  9,000  miles  of  track,  it  has  been  considered 
inexpedient  to  adopt  a  new  method. 

The  number  boards  used  by  us  heretofore  have  been  attached  to  ends  of 
bridges.  Small  boards  nailed  horizontally  to  the  right-of-way  fence  post 
adjacent  to  the  ends  of  culverts  are  used  for  this  dass  of  opening. 

Personally,  I  consider  that  a  system  of  numbering  which  designates  the 
location  of  a  bridge  with  reference  to  its  actual  position  on  the  profile  is 
most  desirable,  especially  if  used  with  a  letter  prefix  for  each  division.  It  is 
increasingly  difficult  to  separate  openings  under  track  into  bridges  and  cul- 
verts, for  many  structures  might  be  considered  as  belonging  to  either  class; 
moreover,  bridges  are  continually  being  replaced  with  culverts.  This  fact 
makes  it  desirable  to  have  the  openings  numbered  without  reference  to  their 
character  and  entirely  by  their  location. 

A.  E.  Deal,  Bridge  Engineer,  Delaware,  Lackawanna  &  Western  R.  R. : — 
In  cases  where  we  have  bridges  coming  close  together,  on  different  branches, 
at  the  same  mile  post,  it  is  understood  that  when  reports  are  made  regarding 
these  bridges  they  are  to  state  whether  the  bridge  is  on  the  main  line,  or  if 
on  a  division,  and  the  name  of  the  division. 

J.  G.  Gwyn,  Chief  Engineer,  Denver  &  Rio  Grande  R.  R. : — I  would 
advise  that  if  a  new  bridge  opening  should  be  created  on  our  main  line  between 
mile  post  274-A  and  ^4-6  it  would  necessitate  renumbering  of  all  the 
bridges  between  the  new  structure  and  mile  post  275. 

While  it  is  possible  to  get  along  without  the  suffixes  "  E."  "W"  and 
"  S  "  for  bridges  on  double  track  and  sidings,  I  nevertheless  regard  them  as 
essential.  It  is  easy  enough  in  describing  a  bridge  in  correspondence  to  state 
whether  it  is  on  a  siding,  or  on  which  main  track  it  is  located,  yet.  I  feel 
that  each  bridge  should  have  a  distinct  number.  It  is  partially,  therefore,  due 
to  the  facility  of  adding  these  letters  to  the  number  plate  on  the  bridge  that 
we  adhere  to  the  practice. 

I  am  also  of  the  opinion  that  these  suffixes  eliminate  considerable  con- 
fusion and  discrepancy  in  bridge  and  building  foremen  reporting  work  on 
their  monthly  job  lists,  for,  with  the  system  as  we  have  it,  it  is  almost  im- 
possible for  work  reports  or  records  to  come  to  us  without  definite  infor- 
mation as  to  just  which  structure  is  meant. 

This  system  has  been  in  use  on  our  lines  for  many  years,  and  while  it 
is  possible,  perhaps,  to  devise  some  other  system  which  will  answer  equally 
well,  yet,  I  do  not  believe  there  is  one  which  is  better  for  practical  purposes 
in  keeping  clear,  concise  and  comprehensive  records  of  our  bridges. 
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W.  H.  Wilkinson,  Inspector  of  Bridges,  Erie  R.  R. :— The  simplest  way 
to  designate  bridges  is  to  number  them  consecutively  from  one  up,  for  each 
division,  but  this  has  its  drawbacks,  particularly  when  an  opening  is  filled, 
or  a  new  one  instated,  etc.  In  addition,  this  system  does  not  permit  of 
readily  locating  a  bridge  unless  the  nearest  station  is  shown. 

In  my  opinion,  the  best  method  is  that  in  which  bridges  are  numbered 
according  to  mile  post  location.  For  instance,  if  a  bridge  is  located  three- 
quarters  of  a  mile  west  of  mile  post  300,  on  blank  division,  the  number  would 
be  300.75.  While  it  would  be  more  desirable  to  show  the  numbering  to  the 
nearest  tenth,  this  does  not  in  some  cases  permit  of  an  accurate  location 
where  bridges  exist  close  together;  and  for  this  reason  hundredths  should 
be  used.  Numbers  should  be  stenciled  on  the  nearest  telegraph  pole,  or  on 
the  structure. 

This  system  is  in  vogue  on  the  Erie  Railroad  and  is  giving  satisfaction, 
particularly  for  locating  structures  in  the  field.  Some  definite  arrangement 
such  as  considering  the  east  or  west  end  of  a  bridge  in  numbering,  should 
be  decided  upon,  on  account  of  the  great  length  of  some  structures.  Such 
a  system  is  perfectly  elastic,  and,  in  conjunction  with  the  time  table,  gives 
a  ready  means  of  accurately  locating  any  bridge.  For  branch  lines,  the  mile 
posts  usually  begin  at  the  junction  with  the  main  line,  and  the  system  is  thus 
applicable  to  all  cases. 

There  is  only  one  instance  where  there  would  be  ambiguity,  and  that 
is  in  case  of  a  revision  in  alinement,  where  the  old  line  is  kept  in  use.  In 
such  a  case,  of  course,  if  the  mile  posts  start  at  the  junction  point  on  the 
cut-off,  they  would  not  coincide  with  the  old  line  mile  post  where  the  cut-off 
again  joins  the  same.  This  difficulty  can  be  overcome  by  installing  the  mile 
posts  as  in  branch  lines,  and  then  going  back  to  the  main  line  mileage  where 
the  cut-off  again  joins  the  main  system.  In  all  the  above-mentioned  systems 
it  is  necessary,  of  course,  to  state  the  number  and  the  division,  particularly  in 
the  case  of  branch  lines  and  cut-offs,  as  will  be  evident. 

J.  M.  Staten,  General  Inspector  of  Bridges,  Chesapeake  &  Ohio  Ry.:— I 
am  still  of  the  same  opinion  as  when  I  made  a  report  on  this  subject  in  189S. 
We  put  numbers  only  on  openings  of  ten  feet  and  over.  We  never  number 
anything  like  a  box  or  arch  culvert,  no  matter  what  the  length  may  be. 
Number  blocks  have  numbers  on  each  side,  which  shows  the  same  from  each 
direction.  Ten  bridges  may  be  on  a  territory  covering  one  mile,  and  if  one 
of  these  should  be  dispensed  with  it  will  not  affect  the  remainder,  or  if  a  new 
opening  be  created  within  the  mile,  the  fraction  of  a  mile  will  designate  it 
This  is  a  big  advantage  over  the  old  conventional  way  of  numbering.  I 
don't  know  the  actual  cost  of  number  blocks,  but  they  are  not  C3cpensive.  I 
must  emphatically  denounce  the  numbering  of  all  waterways.  This  seems 
utterly  useless  to  me.  All  railroads  are  endeavoring  to  fill  openings  of  less 
than  ten  feet  by  using  old  iron  and  scraps  of  steel  rail,  and  ballasting  over 
them  so  that  they  are  then  looked  after  by  the  section  men,  who  are  responsible 
for  them  when  they  cease  to  be  bridges. 

Howard  G.  Kelley,  Chief  Engineer,  Grand  Trunk  Ry.  System:— This 
company  is  following  its  old  practice  of  numbering  bridges  consecutively, 
without  regard  to  mileage,  and  where  additional  bridges  or  openings  are 
constructed  they  are  designated  by  the  letters  "A,"  "  B,"  etc. 

Personally,  I  believe  the  best  method  of  numbering  bridges  is  by  mileage 
and  tenths,  without  necessarily  complicating  the  reading  on  the  number  board 
by  the  insertion  of  any  letter  or  other  designated  mark  for  the  division  or 
district  in  which  it  occurs.  Ordinarily,  on  a  large  system,  no  man  can  carry 
in  his  mind  all  of  the  letters  which  designate  a  division  or  district  nor 
can  he  remember  the  various  bridges  by  number,  except  the  most  important 
ones. 

The  designation  by  mileage  and  tenths  immediately  places  the  location 
of  the  bridge  clearly  in  one's  mind,  and  the  report  in  an  emergency  case  with 
respect  to  any  particular  bridge  would  designate  the  division  or  district  upon 
which  it  is  located. 

Wm.  Graham,  Civil  Engineer,  Baltimore: — If  the  conditions  on  a  railway 
regarding   bridges    were    to    remain    stationary    for    long   periods   of   time. 
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probably  the  best  and  simplest  system  would  be  straight  consecutive  num- 
bers. This  stationary  condition,  however,  practically  never  obtains.  The 
typical  railway  is  in  a  continual  state  of  evolution,  due  to  changes  in  aline- 
inent  and  grade,  replacement  of  temporary  by  permanent  structures,  diver- 
sion of  streams,  new  railway  crossings,  both  electric  and  steam;  opening  of 
streets,  highways  and  private  crossings ;  elimination  of  grade  crossings ;  track 
elevation  and  depression;  new  industrial  crossings;  new  navigation,  drainage 
canals,  etc.  These  changing  conditions  are  best  met  by  the  mileage  system 
^f  numbering  bridges  and  other  structures. 

The  mileage  system,  however,  like  all  good  things,  is  not  without  its 
faults.  One  difficulty  is  the  lack  of  permanency  in  the  location  and  marking 
of  mile  posts.  If  the  location  of  the  mile  post  is  changed,  it  necessitates  a 
change  in  bridge  numbers  and  leads  to  confusion  in  the  records.  Mile  posts 
>ncc  established  should  be  permanently  and  substantially  marked  and  there- 
after regarded  as  permanent  reference  points  not  to  be  changed,  except  for 
very  good  Reasons,  long  intervals  of  time^  say  a  generation  or  two. 

Another  difficulty  is  the  hair  splitter,  who  is  constantly  finding  slight 
changes  to  make  in  mileage  numbers  to  get  them  just  right.  It  has  been 
customary  in  giving  numbers  to  use  the  mileage  of  the  "  near  "  end  of  the 
bridge.  It  would  be  better  to  use  the  mileage  of  the  center  of  the  crossing, 
such  as  the  center  of  the  channel  of  the  stream,  the  center  of  the  street, 
or  the  center  of  the  railway  crossing ;  this,  because  the  approaches  to  a  bridge 
are  often  of  a  temporary  nature  and  liable  to  be  filled  or  shortened;  or,  a 
long  trestle  may  be  filled,  leaving  several  openings  which  require  individual 
numbers.  In  the  latter  case,  the  main  bridge  would  retain  the  original 
number.  Mileage  numbers  should  be  carried  through  main  lines  from  end 
to  end.  On  branches,  the  mileage  should  begin  at  point  of  junction  with  the 
main  line.  On  short  branches  and  spurs  the  bridges  can  be  given  the  junction 
mileage,  with  sub-letters,  as  "79.4A;"  "79.4B,"  etc.  At  junctions  the  initial 
point  for  branch  line  mileage  should  be  the  head  block  of  the  junction  switch. 
The  junction  station'  is  frequently  located  in  the  crotch,  and  if  the  station 
is  the  initial  point  it  may  result  in  minus  mileage  for  structures  between  the 
switch  and  the  station. 

I.  F.  Stern, 
R.  H.  Reid, 

E.   B.  ASHBY, 

Wm.  Graham, 

Committee. 
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DISCUSSION. 

Mr.  Moore,  New  York,  New  Haven  &  Hartford  R.  R. : — ^With- 
in a  few  years  we  changed  over  from  the  consecutive  system  to 
mileage  numbering,  believing  it  to  be  a  great  advantage  in  locating 
the  structures.  In  compiling  our  new  books  we  used  two  parallel 
columns,  one  giving  the  old  number  of  the  bridge,  and  the  other  its 
new  number.  The  stations  are  also  numbered  on  the  mileage  sys- 
tem, so  that  we  immediately  know  how  far  the  bridge  is  from  the 
nearest  station.  We  place  a  zero  point  arbitrarily  at  the  beginning 
of  each  branch  and  number  from  there  to  the  end  of  the  branch- 
There  was  a  good  deal  of  argument  against  this  method  of  re- 
numbering when  first  the  matter  was  brought  up.  Those  who  op- 
posed it  contended  that  it  would  make  endless  confusion;  that  oar 
people,  having  been  accustomed  so  long  to  the  old  way  of  number- 
ing, would  not  readily  locate  the  bridges  by  the  new  system,  but  we 
found  that  was  not  so.  Within  six  months  everybody  was  well 
pleased  with  the  change.  No  confusion  arose  at  all.  Having  tried 
the  milage  system  for  about  four  years  we  would  not  think  of  chang- 
ing to  any  other  plan  that  we  know  of. 

The  President: — Will  you  please  state  how  you  manage  the 
numbering  of  branches  nearly  parallel  with  the  main  line?  How 
do  you  distinguish  the  milage  numbering  on  one  branch  from  that 
of  another? 

Mr.  Moore: — Each  branch  is  g^ven  a  name. 

Mr.  Staten : — We  have  used  the  mileage  system  for  numbering 
bridges  on  the  Chesapeake  &  Ohio  for  twenty-two  years.  It  is  as 
easy  to  number  them  on  the  branches  as  anywhere,  for  the  branches 
are  provided  with  mile  posts,  and  each  branch  is  designated  by  a 
name.  If  a  bridge  is  filled  we  discard  the  number  block  or  repaint 
it  and  use  it  elsewhere;  if  a  bridge  is  added  we  designate  it  by  the 
mile  and  tenth  corresponding  to  its  location.  We  have  about  twenty 
different  branches,  but  we  find  no  difficulty  in  locating  any  bridge 
on  any  one  of  them. 

Mr.  Swartz: — We  have  a  system  of  numbering  our  bridges 
and  culverts  on  the  Grand  Trunk  Ry.,  which  we  think  is  pretty  hard 
to  beat.  Our  system  is  divided  up  into  divisions  and  the  divisions 
are  subdivided  into  districts.  The  bridges  are  numbered  according 
to  the  mileage  system.  I  brought  one  of  our  books  with  me  and 
will  pass  it  around  if  any  one  cares  to  look  at  it. 
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Mr.  Andrews: — I  want  to  say  that,  personally,  until  the  last 
year  or  so,  I  have  always  been  in  favor  of  the  mileage  system  of 
numbering.  During  the  past  year  or  so  we  have  made  a  number 
of  changes  in  our  line,  that  is,  in  some  places  shortened  it,  and  in 
many  places  cut  out  existing  structures,  and  it  has  unquestionably 
caused  confusion  in  the  original  numbering.  Originally  our  road 
was  numbered  consecutively,  in  sections  to  the  Ohio  river,  begin- 
ning in  the  year  1828  and  completed  in  the  year  1857.  You  see  it 
took  several  generations  to  decide  on  the  numbers  to  be  placed  on 
the  bridges.  I  want  to  say  here  that  I  was  not  one  of  the  original 
generation.  However,  that  part  of  the  road  is  today  numbered 
consecutively  on  the  main  line  and  on  the  branches  which  now  form 
part  of  the  main  line.  On  other  parts  of  our  road  bridges  are 
numbered  by  the  mileage  system.  For  example,  let  us  consider  the 
line  from  Baltimore  to  Philadelphia:  Since  that  was  built  the 
mileage  has  been  changed.  The  original  terminal  was  cut  out  and 
the  belt  line  put  in,  which  increased  the  mileage  at  that  point  about 
four  miles ;  so  the  original  numbers,  while  based  on  the  mileage  sys- 
tem do  not  now  correspond  to  the  revised  mileage.  They  were  num- 
bered in  this  way ;  the  first  bridge  we  will  say  was  in  the  tenth  mile, 
that  bridge  was  known  as  10-A.  If  there  was  another  bridge  in  that 
mile,  it  was  known  as  10-B  and  so  on,  until  we  got  beyond  the  mite ; 
then  we  commenced  with  11 -A. 

But  since  that  time,  the  method  that  has  found  the  most  favor 
with  our  people  is  to  take  each  division  separately,  starting  with 
No.  1  on  the  main,  line  and  continuing  through  with  consecutive 
numbers  to  the  terminal  point  of  the  main  line  of  that  division. 
The  first  branch  would  be  in  the  two  hundreds ;  the  second  branch 
would  be  in  the  three  hundreds ;  and  so  on  up. 

Every  bridge  that  we  have  over  a  6  ft.  span  is  charted  and 
placed  in  a  folio  with  the  bridge  number,  the  name  of  the  stream, 
the  nearest  station  east  of  the  bridge,  and  the  telegraph  pole  at  or 
nearest  the  bridge,  every  fifth  telegraph  pole  being  numbered  by  the 
mileage  system.  By  doing  that  we  find  that  we  get  better  results, 
with  less  confusion,  and  we  can  tell  from  our  chart  the  exact  loca- 
tion of  the  structure. 

We  have  another  line  which  was  acquired  by  our  company  in 
late  years  that  is  numbered  by  a  mileage  system  that  is  rather  con- 
fusing to  everybody  except  those  who  are  familiar  with  the  division, 
and  that  is  in  this  way:  We  will  say  that  bridge  1728  means  a 
bridge  in  the  172nd  mile.  By  that  system  with  bridges  that  have 
four  numbers,  the  first  three  numbers  will  be  the  full  mileage  and 
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the  fourth  number  will  be  the  decimal  part  of  the  mile  atwhidi 
the  bridge  is  located.  With  bridges  having  three  numbers,  the  first 
two  figures  will  be  the  full  mileage  and  the  third  figure  will  be  the 
tenth,  so  that  bridge  No.  128  will  be  eight  tenths  of  a  mile  beyond 
mile  post  12.  That  is  a  very  good  system,  because  new  bridges  put 
in  between  two  others  need  only  to  have  the  fraction  of  the  mile 
added  to  them. 

But  I  have  to  say  that  even  though  I  have  always  been  in  favor 
of  the  mileage  system,  the  one  that  now  finds  most  favor  with  our 
company  is  in  numbering  by  the  hundreds;  that  is,  the  main  line  j 
commence^  with  one  and  goes  up  to  one  hundred;  and  if  we  run 
over  one  hundred,  the  first  branch  would  have  to  be  in  the  three 
hundreds ;  and  in  that  case  we  begin  with  three  hundred.  But  where 
we  have  less  than  one  hundred  bridges  on  the  main  line  the  first 
branch  starts  with  two  hundred  and  we  always  know  immediately 
on  what  branch  a  bridge  is  located. 

'Mr.  Schall: — On  the  Lehigh  Valley  R.  R.,  bridges  are  num- 
bered according  to  the  location  in  miles  from  New  York.  For  the 
branch  lines  a  letter  denoting  the  branch  line  is  prefixed  to  the  num- 
ber. On  the  main  line  bridges  are  nmnbered  according  to  the  mile 
in  which  they  are  located;  for  instance,  with  bridges  between  mile 
posts  12  and  13,  the  first  bridge  receives  the  number  12,  the  second 
12A,  the  third  12B,  etc.  For  branch  lines  the  same  system  is  fol- 
lowed except  that  a  letter  is  prefixed  to  the  niunber;  for  instance, 
on  the  Perth  Amboy  branch,  bridges  are  numbered  according  to  the 
distance  from  New  York ;  thus  bridges  between  mile  posts  20  and 
21  would  receive  the  numbers  P.  20,  P.  20A,  P.  20B,  etc.  For  open- 
ings of  less  than  5  ft.  box  culverts  and  pipes  the  same  system  of 
numbering  is  used,  except  that  a  cipher  is  placed  in  front  of  the 
number. 

I  find  that  this  system  of  numbering  is  not  entirely  satisfactory 
as  it  does  not  provide  for  the  introduction  of  other  bridges  without 
changing  the  letters  designating  other  bridges  in  the  same  mile. 

The  decimal  mileage  system  of  numbering  is  very  elastic  and 
provides  for  adding  other  bridges.  The  bridges  would  be  numbered 
12,  12.12,  12.18,  12.45,  etc.  By  using  hundredths  it  wiU  aUow 
bridges  to  be  placed  within  about  53  feet,  whereas  if  only  tenths  were 
used  the  interval  would  be  about  530  feet.  The  latter  space  is  too 
large  and  some  interference  in  the  numbering  system  on  that  basis 
would  have  to  be  expected.  When  a  bridge  is  taken  out  and  aban- 
doned we  leave  the  number  vacant.  If  a  bridge  is  added  it  would 
be  say  12A>^  or  12A>^,  etc.,  as  the  case  may  be.    I  am  strongly  in 
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favor  of  the  numbering  of  bridges  according  to  miles  and  fractions 
of  a  mile  expressed  in  hundredths. 

Mr.  KiMam: — The  matter  pertaining  to  bridge  numbering  is 
something  that  I  have  given  considerable  attention.  When  I  came 
to  the  Intercolonial  Railway,  in  1887,  I  was  instructed  to  go  out 
and  inspect  the  bridges  and  buildings  on  the  line.  I  went  out  over 
the  road  the  first  year  with  a  young  engineer.  We  made  a  record 
of  all  bridge  structures,  but  when  we  compared  our  notes  with  the 
records  in  the  office  we  found  the  latter  incomplete.  We  compiled 
a  new  set  of  books  giving  details  concerning  each  structure,  which 
is  explained  in  the  committee  report.  It  will  be  useless,  therefore 
to  repeat  it  here. 

Mr.  Pickering: — I  am  looking  for  a  Moses  to  lead  me  out  of 
the  wilderness  but  he  has  not  yet  appeared.  The  numbering  of 
bridges  is  a  vital  question  with  me.  I  have  a  territory  between  Bos- 
ton and  Portland  that  has  two  main  lines  practically  parallel.  They 
were  originally  two  separate  divisions  and  the  bridges  were  num- 
bered consecutively  on  each.  I  may  get  a  telegraphic  report,  we  will 
say,  for  instance,  that  overhead  bridge  No.  95  has  a  broken  plank. 
How  am  I  to  know  which  one  of  these  lines  it  is  on?  There  is  a 
bridge  numbered  95  on  the  Dover  route,  also  one  of  the  same  num- 
ber on  the  Portsmouth  route ;  then,  to  make  it  more  complex,  there 
are  about  fortv  branches  from  the  two  main  lines  and  one  at  least 
of  those  branches  is  between  the  two  lines.  The  other  branches 
interlace,  so  that  they  run  in  all  directions.  I  wish  to  learn  of  a  sys- 
tem of  mmibering  which  is  simple  and  yet  so  practical  that,  when 
a  tel^^phic  report  is  received  concerning  any  bridge  on  the  divi- 
sion requiring  attention,  it  can  be  readily  and  accurately  located. 
I  consider  that  it  would  not  be  practical  with  the  mileage  system, 
and  I  am  certain  that  we  do  not  get  the  desired  result  by  the  use 
of  consecutive  numbering.  The  latter  system  is  objectionable  when 
it  comes  to  adding  new  bridges,  while  that  is  not  the  case  concern- 
ing the  former.  With  the  consecutive  system,  additional  bridges 
would  require  a  letter  or  fractional  suffix,  and  these  are  objection- 
able for  the  reason  that  the  suffix  is  liable  to  be  omitted  in  a  tele- 
graphic report. 

Mr.  Andrews: — If  Mr.  Pickering  has  two  main  lines  so  far 
apart  that  they  can  not  be  classed  as  double-track  he  can  certainly 
take  one  of  the  lines  and  begin  with  No.  1.  Suppose,  for  instance, 
that  that  line  would  have  275  bridges.  Then  begin  the  other  line 
with  No.  301.  That  line  ended  with  No.  475,  then  begin  on  the 
first  branch  with  501,  and  so  on.    In  that  way  there  will  be  no  con- 
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fusion  because  no  two  branches  on  the  division  will  be  numbered 
alike. 

Mr.  Smith  (  Mo.  Pac.  Ry.)  : — Anyone  here  connected  with  a 
railroad  system  that  extends  over  a  large  territory,  such  as  the  Mis- 
souri Pacific  and  the  Iron  Mountain,  is  up  against  it  for  a  number- 
ing system,  as  Mr.  Pickering  suggests.  The  most  satisfactory  sys- 
tem I  have  found  is  that  given  to  the  bridges  on  the  St.  Louis,  Iron 
Mountain  and  Southern  Ry.  When  that  system  was  not  so  large 
as  at  present  the  bridges  were  numbered  from  1  to  778  at  Texar- 
kana.  Then  they  started  in  at  a  branch  point  the  next  number  above 
ten.  For  example  the  last  bridge  on  the  main  line  to  Texarkana 
was  No.  778;  then  the  first  bridge  on  the  first  branch  line  would 
be  No.  781.  If  we  get  telegraphic  report  of  trouble  at  bridge  No. 
1062,  we  know  it  is  on  the  Cairo  branch.  I  give  you  that  as  an  ex- 
ample. It  is  feasible  to  take  any  division  of  our  system,  of  which 
we  have  eighteen,  and  on  none  of  them  would  we  need  have  more 
than  three  figures.  We  need  not  go  higher  than  999  on  any  one  di- 
vision, although  we  have  10,000  bridges  on  the  system. 

The  only  drawback  to  this  method  is  the  fact  that  if  a  bridge 
is  eliminated,  the  consecutive  numbering  breaks;  if  bridges  are 
added,  letters  must  be  given  them.  If  two  or  three  bridges  are 
added  between  bridges  No.  620  and  No.  621  they  could  be  desig- 
nated as  620A,  620B,  etc.  Again,  suppose  a  bridge  was  to  be  added 
between  620A  and  620B,  I  do  not  see  any  objection  to  renumbering 
them  in  such  a  way  as  to  make  the  alphabetical  suffixes  come  in  reg- 
ular order,  to  avoid  the  use  of  fractions. 

We  have  a  place  in  Louisiana  on  our  lines  where  there  are 
twenty  bridges  in  one  section,  and  the  letter  suffixes  run  up  to  T. 
They  are  all  bridges  and  are  numbered  from  72-A  to  72-T.  It  is 
in  a  rice  country,  where  there  are  many  flumes  urtder  the  track.  As 
those  bridges  were  put  in  the  letters  were  changed  as  described 
above.  It  does  not  follow  that  they  were  constructed  in  the  order 
of  A,  B,  C,  etc.,  as  numbered,  but  we  changed  the  letters  in  the  way 
I  have  stated.  I  do  not  see  how  the  mileage  or  decimal  system  is 
going  to  overcome  this  objection — two  objections,  in  fact — ^first,  lit- 
tering up  telegrams  with  the  name  of  a  station  in  every  case,  and 
in  some  instances  it  will  be  necessary  to  say  east  or  west  or  north 
or  south  of  a  station.  Near  a  junction  from  which  several  lines 
radiate  there  may  be  the  same,  or  nearly  the  same  mileage  numbers 
in  several  directions.  Again,  we  might  have  a  bridge  at  a  mile  post 
1912  and  another  one  at  191.20.  The  telegraph  operator  will  fre- 
quently leave  out  the  decimal  point  and  he  will  invariably  leave  off 
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the  cipher  in  which  case  they  would  appear  the  same.  The  only  way 
to  be  certain  when  using  that  system  would  be  to  refer  to  the  nearest 
station.  If  the  bridges  on  any  one  division  are  numbered  consecu- 
tively it  is  simply  necessary  to  state  the  number  of  any  bridge,  when 
it  can  be  readily  located. 

Mr.  Andrews : — I  do  not  believe  that  the  principle  which  I  sub- 
mitted is  understood  yet.  The  gentleman  seems  to  think  we  have 
to  number  the  entire  system  consecutively.  I  did  not  intend  to  con- 
vey that  impression  at  all.  I  think  I  stated  clearly  that  we  number 
each  division  separately,  beginning  on  each  division  with  No.  1. 

Mr.  Jutton : — Mr.  Smith  has  stated  that  in  the  consecutive  num- 
bering system  when  a  new  opening  is  made  and  a  bridge  put  in,  as, 
for  instance,  between  numbers  72  and  73,  the  new  bridge  should  be 
numbered  72-A,  and  if  more  bridges  are  inserted  between  bridges  72 
and  73  other  letters  could  be  used.  I  believe  that  trouble  would 
ensue  in. such  a  case  if  a  bridge  were  inserted  between  Nos.  72  and 
72-A.  It  would  be  rather  difficult  to  assign  a  number  to  such  a 
bridge  without  confusion  unless  72-A  were  changed. 

I  think  fractions  are  better  than  letters,  under  such  conditions, 
as  their  sub-division  is  practically  unlimited,  i.  e.,  a  fraction  can  al- 
ways be  inserted  between  two  other  f rcations.    On  one  line  of  road 
which  I  have  in  mind  when  construction  was  completed  only  the 
open  bridges  were  given  numbers ;  none  of  the  culverts  was  num- 
bered.    It  was  afterwards  decided  to  number  the  culverts  by  the 
use  of  fractions,  and  we  now  find  fractions  in  use  with  the  denomi- 
nators as  large  as  21sts.     If  letters  had  been  used  in  numbering 
these  culverts  I  think  a  great  deal  of  trouble  and  confusion  would 
have  been  encoimtered.    Of  course,  where  letters  and  fractions  are 
used  in  connection  with  the  whole  numbers  there  is  the  danger  that 
in  writing  letters  or  sending  telegrams  about  such  bridges  the  suf- 
fixes might  be  left  off,  but  this  is  a  difficulty  that  we  would  have  to 
contend  with. 

Mr.  Smith  suggested  that  if  a  new  bridge  were  inserted  be- 
tween bridges  72  and  72-A  the  new  bridge  could  be  given  number 
72-A  and  the  other  bridge  could  be  numbered  72-B,  but  it  is  a  seri- 
ous thing  to  change  the  number  of  a  bridge,  especially  if  the  bridge 
has  had  a  number  for  a  long  time.  The  correspondence  and  all  the 
records  concerning  that  bridge  would  have  to  be  changed,  and  it 
would  be  very  easy  to  overlook  something  in  doing  that. 

One  of  the  points  urged  in  favor  of  the  mileage  system  is  that 
a  bridge  is  located  by  its  number,  but  I  question  the  value  of  this 
feature.    If,  with  this  system  of  numbering,  a  bridge  was  reported 
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a  comparatively  few  local  men  could  readily  give  its  location,  but 
I  doubt  if  many  of  the  operating  officials  and  general  officers  would 
stop  to  figure  out  the  location  of  the  bridge  from  its  number  corre- 
sponding to  the  mileage.  They  would  go  to  the  bridge  record  in 
their  office  to  determine  the  location  just  as  they  would  do  with 
the  consecutive  numbering  system.  Then  again,  the  men  who  would 
know  the  location  of  the  bridge  according  to  its  number  under  the 
mileage  system  would  probably  have  the  same  knowledge  of  the 
bridge  under  the  consecutive  numbering  system,  because  they  arc 
men  who  are  familiar  with  the  location  of  the  bridges,  and  when 
given  the  bridge  number  would  know  the  location  of  the  bridge  no 
matter  which  system  of  numbering  is  used ;  hence  I  do  not  see  that 
this  point  is  a  very  strong  one  in  favor  of  the  mileage  system.  It 
seems  to  me  that  a  great  fault  of  the  mileage  system  is  the  large 
numbers  especially  where  there  are  so  many  branches,  each  of  which 
would  have  to  be  indicated  by  a  distinctive  letter  or  name. 

Mr.  Shedd : — I  would  like  to  add  a  few  words  to  Mr.  Jutton's 
remarks  in  advocating  the  use  of  fractions  instead  of  letters.  I  be- 
lieve that  fractions  should  be  used  when  new  openings  are  estab- 
lished in  the  main  line  and  letters  used  for  spur  tracks ;  i.  e.,  if  a 
spur  is  constructed  between  bridges  72  and  73,  say  two  miles  long, 
the  bridges  and  culverts  on  that  spur  should  be  numbered  72-A, 
72-B,  etc.  In  this  way  a  bridge  number  having  a  letter  suffix  will 
indicate  that  the  bridge  is  on  a  spur  track.  This  would  not  apply 
to  the  more  important  branch  lines,  for  which  a  system  of  number- 
ing was  suggested  by  Mr.  Andrews. 

Mr.  J.  H.  Markley : — On  our  line  each  station  is  given  a  prefix 
letter  corresponding  to  the  division  of  the  main  line  or  the  branch 
on  which  it  is  located.  Our  bridges  are  numbered  in  the  same  man- 
ner.   I  do  not  see  how  confusion  can  arise  from  that  method. 

Mr.  McNab: — The  Pere  Marquette  road  adopted  the  mileage 
system  over  twenty  years  ago  and  we  have  never  had  any  confusion 
resulting  from  it.  The  main  line  extends  from  Chicago  to  Petos- 
key,  and  on  that  we  have  the  straight  mileage  system.  The  stations 
also  are  designated  by  the  mileage  system  in  the  same  book.  Bridges 
on  branch  lines  are  given  a  letter  prefix.  Examples  are:  A13.4, 
B57.8,  D76.4,  etc.  Every  foreman  has  a  small  blue  print  book  that 
he  carries  in  his  pocket,  showing  the  location  of  all  bridges  in  his 
territory.  The  dispatcher  in  the  office  also  has  a  book  of  the  same 
kind,  so  that  if  any  one  reports  a  bridge  it  can  be  located  at  once. 
We  had  a  resurvey  made  and  station  stakes  set  every  500  feet 
Every  stake  is  numbered  according  to  its  station,  which  makes  it 
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a  very  easy  matter  to  locate  bridges  and  other  structures.  We  have 
also  a  small  blue  print  book  which  gives  the  station  numbers  and 
shows  the  culverts,  their  size  and  kind  so  that  when  anything  occurs 
it  is  very  easy  to  refer  to  that  book,  and  in  a  moment  one  can  tell 
all  about  it. 

Mr.  Pickering: — I  know  of  a  case  in  point  in  regard  to  Mr. 
Jutton's  suggestion  of  the  use  of  fractions  to  designate  bridges. 
In  the  City  of  Lynn,  we  have,  or  will  have,  when  the  elevation  is 
completed  something  like  eight  bridges  between  numbers  13  and 
14,  and  No.  14  has  been  abandoned;  hence  you  can  see  that  it  is 
going  to  be  very  confusing,  because  on  the  other  main  line  we  have 
Nos.  13- A,  13-B,  and  13-C  at  the  present  time. 

The  system  that  I  had  suggested  was  the  decimal  mileage  sys- 
tem, starting  with  one  main  line  at  100  and  the  other  main  line  at 
200,  and  each  branch  starting  from  the  Boston  terminal  with  A,  B 
and  C,  prefixing  the  letter  before  the  number.  As  yet  I  have  not 
heard  of  anything  here  today  that  pleases  me  any  better  than  that. 
I  do  not  like  the  consecutive  numbering  system  because  it  is  confus- 
ing to  add  new  numbers. 

It  is  a  serious  thing  to  change  numbers  on  our  bridges,  and  it 
is  also  very  confusing  if  we  have  several  bridges  bearing  numbers 
that  differ  only  by  a  letter  or  fractional  suffix ;  we  are  likely  to  ex- 
perience trouble  in  telegraphic  reports,  for  they  will  occasionally 
be  omitted. 

Mr.  Smith: — The  system  recommended  by  Mr.  Pickering 
would  not  do  on  our  roads.  We  have  on  our  line  no  mile  posts 
except  telegraph  poles.  The  nearest  telegraph  pole  to  any  mile  is 
painted  white  for  about  ten  feet  of  its  length  and  the  mile  number 
is  painted  on  that.  Every  fifth  pole  is  painted  white  for  a  short 
vertical  distance  and  on  the  pole  is  painted  the  mile  number  in  a 
horizontal  line  and  below  that  the  number  of  the  pole,  and  by  that 
means  the  bridges  are  located.  The  distance  between  poles  then 
becomes  the  unit  of  measurement.  Our  bridges  have  come  to  be 
known  by  the  pole  reference.  Enginemen  going  over  the  road 
wishing  to  refer  to  a  bridge,  catch  the  nearest  mile  post  and  then 
add  the  number  of  poles  to  the  place  where  the  bridge  is  located. 

If  the  bridges  were  numbered  by  a  separate  system  of  mileage 
from  that  used  by  the  telegraph  poles  on  the  line,  it  would  be  con- 
fusing. On  the  other  hand  it  is  not  possible  for  us  to  follow  out 
any  definite  system  of  numbering  on  our  road,  because  our  system 
is  not  numbered  consistently  with  those  mile  posts.  There  are  some 
through  lines  that  have  now  become  main  lines  of  traffic  that  were 
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originally  composed  of  four  or  five  different  companies.  The 
mile  posts  on  those  lines,  for  counting  purposes,  start  at  zero,  where 
construction  commenced,  and  run  up  to  the  highest  number.  In 
some  cases  we  have  four  or  five  sets  of  mile  posts  on  such  lines. 

Mr.  Aldrich : — As  Mr.  Moore  has  said,  our  road  has  the  mile- 
age system  of  numbering.  When  we  first  began  to  use  it  I  thought 
it  a  pretty  poor  system,  but  the  more  I  use  it  the  better  I  like  it. 
Every  man  knows  his  own  territory.  If  we  get  a  message  that  a  train 
reports  a  certain  bridge  as  being  out  of  order,  we  simply  refer  to 
a  time  card  to  locate  it.  If  we  are  in  doubt  as  to  which  particular 
branch  it  is  on  the  number  of  the  train  reporting  it  will  assist  in 
locating  it.  If  one  has  a  time  card  he  virtually  has  a  list  of  the 
bridges.  I  think  it  is  a  very  simple. matter.  There  are  some  six- 
teen branches  on  the  territory  that  I  cover,  and  I  never  yet  have 
had  a  report  of  a  bridge  that  I  could  not  locate  by  putting  my  hand 
in  my  pocket  and  taking  out  a  time  card.  I  think  that  mileage  num- 
bering is  the  best  system  that  has  been  suggested  for  our  lines.  We 
have  some  bridges  that  have  been  added  to  about  the  same  terri- 
tory that  Mr.  Pickering  spoke  of,  on  what  we  call  the  Harrison 
elimination.  It  is  very  easy  to  number  those  bridges  by  the  mileage 
system. 

Mr.  A.  S.  Markley : — ^We  have  used  the  mileage  system  as  well 
as  that  of  numbering  by  telegraph  poles.  We  have  concrete  posts 
for  our  mile  posts.  We  then  numbered  every  fifth  tel^^ph  pole, 
but  the  number  of  telegraph  poles  per  mile  has  been  changed  from 
thirty  to  forty-two,  generally  while  in  some  places  we  have  thirty- 
five.  If  the  poles  were  all  set  at  like  distances  they  would  lend 
themselves  to  the  simplest  method  of  locating  bridges  that  I  know 
of. 

Mr.  Killam : — Mr.  Pickering  speaks  of  the  difficulty  of  locat- 
ing the  bridges  on  two  parallel  lines.  Certainly  those  two  parallel 
lines  do  not  bear  the  same  name.  Then,  if  there  is  any  difficulty, 
it  would  be  for  the  want  of  proper  information  being  given.  It 
should  not  be  difficult  to  locate  from  the  telegraphic  report  which 
line  the  bridge  in  question  is  on. 

In  reference  to  the  mile  posts ;  originally  with  our  road,  some 
thirty  years  ago,  the  mileage  was  numbered  on  square  blocks  on  tele- 
graph poles,  but  in  taking  them  down  year  after  year,  when  it  be- 
came necessary  to  repaint  the  numbers  they  would  sometimes  get 
up  in  the  wrong  place  and  the  telegraph  company  would  come  along 
and  take  their  poles  down  and  put  in  a  new  one  and  finally  the 
number  board  would  get  lost.     We  measured  the  entire  road  and 
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put  down  cedar  posts  with  the  blank  side  from  the  road,  and  on 
one  side  was  given  the  mileage  from  Montreal  and  on  the  other  side 
the  mileage  from  Halifax.  The  branches  were  also  furnished  with 
mile  posts  of  a  similar  kind. 

The  Chairman : — Does  your  system  of  bridge  numbering  refer 
to  the  mile  posts? 

Mr.  Killam: — The  mile  posts  are  shown  in  the  bridge  books, 
and  they  are  of  considerable  service  in  locating  the  bridges.  We 
can  always  tell  by  referring  to  our  books  between  what  two  mile 
posts  any  bridge  is  located. 

The  President: — The  committee,  in  its  summary,  states  as  fol- 
lows :  "  We  do  not  believe  that  the  association,  as  an  association, 
wants  to  introduce  any  particular  system  nor  to  go  on  record  as 
advocating  that  particular  system ;  but  we  believe  that  a  compilation 
of  the  answers  received  makes  a  valuable  addition  to  the  literature 
of  bridge  numbering,  and  that  we,  as  an  association,  ought  to  be 
content  with  that."  It  seems  to  me  from  the  discussion  that  has 
been  had  so  far,  we  cannot  come  to  any  definite  conclusion,  and  it 
occurs  to  me  that  it  would  be  useless  to  discuss  the  matter  any 
further.  I  think  that  we  should  adopt  the  report  of  the  committee 
as  it  stands,  without  making  any  specific  recommendation.  I  would 
like  to  have  the  opinion  of  the  members. 

Mr.  Pickering: — I  move  that  we  adopt  the  report  as  it  stands. 

The  motion  was  seconded  and  carried. 
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Subject  No.  4. 


BUILDINGS    AND    PLATFORMS    FOR    SMALL    TOWNS. 

(Continued  from  last  year.) 


REPORT  OF  COMMITTEE. 

Relative  to  the  "Arrangement  of  Buildings  and  Platforms  for  Small 
Towns  as  to  Convenience  and  Appearance  "  reported  at  the  last  meeting  which 
was  referred  back  to  the  committee: 

The  criticism  of  the  report  seems  to  have  been  in  regard  to  the  track 
back  of  the  depot,  and  the  elevated  platform. 

As  for  the  track  back  of  the  depot,  the  thought  seemed  to  have  been  lost 
sight  of  that  the  report  distinctly  stated :  "  For  stations  where  but  a  small 
amount  of  freight  is  handled,  a  house  track  back  of  the  station  is  not  de- 
sirable. Where,  however,  a  large  amount  of  freight  is  received,  as  is  oc- 
casionally the  case  in  small  towns  and  on  busy  roads,  and  where  consider- 
able  time  would  be  lost  by  local  freight  trains  setting  out  of  the  >.ay  of  other 
trains,  a  track  back  of  the  station  is  desirable.  It  was  not  intended  to  make 
this  a  general  standard,  but  to  be  used  in  cases  where  considerable  quantities 
of  freight  being  received  could  be  unloaded  while  waiting  for  other  trains 
to  pass.  If  such  conditions  do  not  exist,  the  committee  does  not  recommend 
the  layout. 

Concerning  the  platforms,  general  conditions  must  govern.  If  heavy 
freight  is  received,  a  high  platform  of  proper  size  is  usually  desirable. 

At  some  small  stations,  large  quantities  of  cotton,  broom  com,  oil 
in  barrels,  ore,  etc.,  are  received  for  local  shipment.  In  such  cases  an  elevated 
platform  would  seem  a  necessity.  They  should  be  placed  as  conditions  would 
seem  best  for  transferring  from  wagons  to  cars  or  vice  versa,  and  far 
enough  from  other  buildings  so  as  not  to  endanger  them  in  case  of  fire. 

For  the  above  reasons  and  with  these  explanations,  the  committee  does 
not  see  its  way  clear  to  change  its  last  year's  recommendations,  and  begs  to 
submit  the  foUowing  conclusions: 

(1)  Passenger  stations  and  combination  passenger  and  freight  stations 
with  their  platforms  should  be  contiguous  to  and  face  the  main  track. 

(2)  Where  but  a  small  amount  of  freight  is  handled,  platforms  level 
with  the  car  floor  are  not  generally  desirable.  Where  a  considerable  quantity 
of  heavy  freight  is  handled,  platforms  at  or  nearly  the  height  of  the  car 
floor  are  desirable.  Such  platforms  may  be  adjoining  the  station  building  or 
at  a  distance  from  it  contiguous  to  a  team  or  unloading  track  as  conditions 
require.  When  they  constitute  a  part  of  the  depot  platform,  they  should  not 
in  general  extend  nearer  the  main  track  than  the  front  line  of  the  station 
building;  and  in  no  case  nearer  than  eight  feet  of  the  main  track  rail. 

(3)  Grain  elevators,  oil  houses,  cotton,  broom  corn  or  other  platforms 
or  buildings  storing  inflammable  or  semi-inflammable  merchandise  should  be 
located,  as  far  as  practicable,  so  as  not  to  endanger  railway  or  other  property. 
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(4)    Section  tool  houses  should,  where  practicable,  be  located  adjacent 
to  the  main  track  and  preferably  outside  of  side  track  limits. 

C.  H.  Fake, 
N.  H.  LaFountain, 
H.  M.  Jack, 
B.  F.  Beckman, 
O.  H.  Andrews, 
R.  J.  Bruce, 

Committee. 

t 

DISCUSSION. 

Mr.  Fake : — I  would  like  to  state  to  the  convention  that  I  was 
unable  to  be  at  the  meeting  in  Denver  last  year,  and  there  was  some 
discussion  on  a  portion  of  this  report.  I  called  the  attention  of  the 
other  members  of  the  committee  to  the  report,  stating  that  this  par- 
ticular paragraph  was  only  an  exception,  and  when  they  understood 
it  in  that  way  it  was  agreed  to  by  all.  I  also  wrote  to  the  different 
members  of  the  association  who  discussed  the  que;§tion,  and  when 
they  understood  the  meaning  of  it,  they  agreed  that  it  was  practical- 
ly satisfactory.  The  report  of  last  year  upon  which  there  was  dis- 
cussion, under  which  it  was  returned  to  the  committee,  reads :  "  For 
stations  where  but  a  small  amount  of  freight  is  handled,"  etc., 
(reading  this  portion  of  the  report). 

That  is  the  paragraph  on  which  the  convention  had  the  ques- 
tion resubmitted  to  the  committee,  and  when  it  was  understood  that 
way  it  was  not  taken  fully  into  consideration,  I  judge  from  the  dis- 
cussion, but  it  stated  that  where  but  a  small  amount  of  freight  is 
handled,  a  house  track  back  of  the  station  is  not  desirable.  The 
committee  fully  agrees  that  a  track  back  of  the  station  is  not  desir- 
able except  in  special  cases,  but  in  certain  cases  it  is  quite  desirable. 
The  convention  seemed  to  think  that  the  report  was  intended  to  con- 
vey the  meaning  that  there  should  be  a  track  back  of  the  station  in  all 
cases,  which  was  not  the  intent  and  meaning  if  the  committee's  re- 
port at  all. 

Mr.  Penwell : — I  was  one  of  the  members  referred  to  in  this 
discussion  last  year,  and  after  having  some  correspondence  with 
Mr.  Fake  during  the  year,  and  after  reading  his  proposed  supple- 
mental report  I  wrote  him  to  the  effect  that  I  was  ready  to  recom- 
mend the  report  with  the  additional  paragraph  that  he  has  just  read. 
There  is  only  one  exception  that  I  could  now  take  to  that,  and  that, 
as  was  mentioned  in  my  letter  to  Mr.  Fake,  does  not  interfere  with 
the  adoption  of  the  report.  I  am  therefore  ready  to  move  the 
adoption  of  the  report,  but  am  not  entirely  clear  as  to  whether  or 
not  the  extra  track  makes  it  necessary  to  put  in  an  extra  switch  in 
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the  main  track,  particularly  on  double-track  roads  where  a  double- 
end  siding  would  necessarily  require  a  facing-point  switch.  If  this 
track  can  be  laid  without  putting  in  an  extra  switch  in  the  main 
track  I  am  ready  to  move  the  adoption  of  the  report.  I  think  it  is 
a  good  one.  Mr.  Fake  may  have  something  in  his  mind  on  that 
point,  and  I  would  be  glad  to  hear  further  from  him. 

Mr.  Fake: — I  have  only  to  say  that  sonjc  switches  are  always 
necessary  on  a  railroad.  The  committee  realized  the  importance  of 
having  as  few  switches  as  possible  in  main  track,  particularly  on 
double-track  roads  where  a  double-end  track  back  of  the  station 
would  have  one  switch  facing.  At  the  same  time,  there  might  be 
occasions  where  a  facing-point  switch  would  be  desirable  even  in 
that  case,  as  I  stated  in  a  letter  that  I  read.  I  know  of  one  instance 
or  two  where  at  least  one  to  two  hours'  time  was  saved  in  train  serv- 
ice by  putting  this  track  in  behind  the  depot  Now  whether  that  fact 
would  be  of  sufficient  importance  to  outweigh  the  objectionable  fea- 
tures of  such  an  arrangement  I  would  say  should  be  left  to  the 
superintendent  of  the  road  or  to  those  who  have  the  responsibility 
of  the  management.  I  fully  agree  that  it  is  desirable  to  reduce  the 
number  of  switches  as  much  as  possible,  but  we  must  have  at  least 
some,  and,  if  necessary  to  save  time,  the  only  thing  to  do  is  to  put 
in  enough  switches  to  accomplish  that  object. 

Mr.  Penwell: — With  the  understanding  that  I  get  from  Mr. 
Fake's  further  explanation  in  regard  to  switches,  I  move  the  adop- 
tion of  the  report. 

(Motion  seconded.) 

The  President: — Is  there  any  one  else  who  desires  to  speak  on 
that  subject?  I  think  it  would  be  rather  hasty  to  take  action  with- 
out further  discussion. 

Mr.  Penwell : — It  was  not  my  idea  to  bar  out  any  discussion. 

The  President: — It  has  been  moved  and  seconded  that  the  re- 
port of  the  committee  be  accepted,  and  the  committee  be  discharged. 
(The  motion  was  unanimously  carried.) 


Subject  No.  6. 
BEST   AND   MOST   ECONOMICAL  PUMPING   ENGINES. 

REPORT  OF  COMMITTEE. 

The  committee  has  given  this  subject  a  considerable  amount  of  study, 
and  has  conducted  a  number  of  tests  and  investigations  in  order  to  submit 
to  the  association  as  complete  a  report  as  possible  written  within  the  short 
space  of  time  allotted  for  such  work.  The  committee  does  not  feel  that  it  is 
in  a  position,  based  upon  its  investigations,  to  recommend  the  best  and 
most  economical  pumping  engines  for  general  use,  for  the  reason  that  a  proper 
and  complete  report  in  this  connection  would  mean  a  recommendation  for  each 
and  every  condition  encountered  in  railway  water  service  and  it  is  well 
known  that  such  conditions  are  very  numerous. 

Instead  of  making  a  report  strictly  in  accordance  with  the  subject  in 
hand  the  committee  was  of  the  opinion  that  the  report  would  be  of  greater 
value  if  it  would  make  a  number  of  tests  with  different  types  of  pumping 
units  and  submit  such  tests  to  the  members  for  their  consideration.  A  tabu- 
lated report  of  such  tests  and  investigations  is  presented  herewith,  which  is 
short  of  several  types  of 'pumping  units  that  are  used  by  railways  for  the 
reason  that  the  committee  did  not  have  access  to  plants  which  were  properly 
equipped  for  carrying  on  the  investigation  that  they  desired,  and  where 
tests  could  be  made  that  would  be  absolutely  reliable  and  thus  avoid  only 
approximate  conclusions. 

The  data  submitted  herewith,  in  the  accompan)rin^  table,  was  gathered 
from  water  stations  where  reliable  figures  could  be  obtamed  as  to  the  amount 
of  fuel  consumed  and  water  pumped,  resulting  from  actual  weight  and  meas- 
urement of  fuels,  reading  of  meters,  etc.,  and  it  is  correct  in  so  far  as  the 
locations  and  conditions  of  the  various  stations  are  concerned.  The  points 
selected  where  the  tests  were  conducted  were  such  as  are  commonly  found 
in  railway  service,  and  the  same  results  may  be  accomplished  at  any  station 
where  similar  conditions  exist. 

All  of  these  tests  have  been  reduced  to  cost  per  water  horse  power  per 
hour,  and  in  each  instance  the  cost  of  fuel  is  given  which  can  be  used  as  a 
basis  for  fuel  at  any  other  figures. 

The  committee  would  recommend  this  merely  as  a  progress  report  and 
iptrould  suggest  that  such  tests  and  investigations  be  continued. 

C.  E.  Thomas, 

J.  DUPREE. 

G.  H.  Jennings, 

R.  A.  LUKER, 

J.  B.  White. 

Committee. 
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DISCUSSION. 

The  President: — The  assistant  secretary  will  please  read  the 
report.  You  have  all  been  supplied  with  copies  of  the  printed  re- 
port.   Is  Mr.  C.  E.  Thomas  in  the  hall? 

(Report  read.) 

The  President: — Mr.  Thomas,  will  you  please  take  charge  of 
this  discussion? 

Mr.  Thomas : — Mr.  President,  this  report  is  not  as  complete  as 
the  committee  desired  to  have  it  for  this  meeting.  For  that  reason 
there  are  quite  a  few  different  pumping  units  that  are  not  included 
in  it  While  we  have  information  on  some  of  them,  there  is  not 
sufficient  data  to  reduce  them  to  cost  per  horse  power  hour.  The 
committee  would  recommend  therefore,  that  the  report  be  continued 
another  year,  at  which  time  we  contemplate  being  able  to  furnish  a 
report  showing  in  detail  the  estimated  cost  per  horse  power  for  in- 
stallation of  the  different  t3rpes  of  pumping  units,  and  along  with 
that  show  the  approximate  maintenance  cost  per  horse  power  per 
year,  which,  when  made  up  on  that  basis,  would  give  some  very  val- 
uable information. 

The  President : — Gentlemen,  you  have  heard  the  report  and  ex- 
planation given  by  the  chairman.  Is  there  any  discussion  ?  It  hard- 
ly seems  to  me,  from  the  explanation  given  by  the  committee,  that 
discussion  would  be  of  great  value  as  the  report  is  one  of  progress. 

Mr.  Thomas: — In  this  connection,  our  investigation  develops 
the  fact  that  there  are  one  or  two  railroads  which  have  been  chang- 
ing internal  combustion  engines  so  as  to  use  a  distillate  oil  instead 
of  gasoline.  By  so  doing  they  are  able  to  show  a  reduction  in  the 
cost  of  fuel  of  from  65  to  80  per  cent.  This  distillate  can  be  pur- 
chased for  about  three  cents  per  gallon,  whereas  gasoline  costs 
eleven  to  twelve  cents.  The  same  relative  horse  power  is  obtainable 
from  the  distillate  as  from  gasoline. 

The  President: — Has  any  one  else  something  to  offer  on  the 
subject?  The  information  is  very  valuable,  but  it  is  not  complete. 
I  would  suggest  that  the  committee  be  continued. 

The  Secretary : — I  think  it  a  good  suggestion,  because  the  com- 
mittee will  be  able  to  gather  considerable  more  information  that  will 
be  of  value.    We  should  really  take  no  other  stand. 

Mr.  O'Neill : — I  move  that  the  report  of  the  committee  be  ac- 
cepted as  a  progress  report  and  the  subject  be  continued  next  year 

(The  motion  was  seconded  and  carried.) 


Subject  No.  8. 


CONCRETE   1 ANKS,    STANDPIPES    AND    RESERVOIRS. 


REPORT  OF    COMMITTEE. 

Water  tanks  for  i  ail  way  service  are  usually  constructed  of  wooden  staves, 
with  steel  or  iion  hoops.  The  average  life  of  a  wooden  tank  may  be  taken 
as  about  18  or  20  years,  depending  on  kind  of  lumber  used,  care  used  in 
construction,  and  in  the  attention  given  to  it,  such  as  keeping  it  hlled  with 
water,  not  allowing  water  to  freeze,  keeping  the  outside  painted,  etc.  The 
hoops  also  need  constant  attention,  and  in  many  cases  have  to  be  changed 
once  or  twice  during  the  lifetime  of  the  wood.  Hoops  are  subject  to  corro- 
sion, and  as  this  fact  was  not  always  apparent  without  taking  them  off,  it 
sometimes  acted  more  rapidly  than  was  considered  possible,  with  the  result 
that  the  hoops  broke  and  the  tank  collapsed. 

On  account  of  these  difficulties,  other  materials  have  been  given  consider- 
ation. Many  steel  tanks  have  been  built  and  are  the  standard  of  some  rail- 
roads, such  as  the  Lehigh  Valley  R.  R.  Steel  tanks  require  frequent  painting, 
to  keep  them  in  good  condition.  This  style  of  construction  is  most  frequently 
used  for  the  larger  capacity  tanks  and  reservoirs,  say  100,000  gallons  or 
over. 

When  a  water  station  is  established  for  temporary  service,  or  when  it  is 
thought  that  operating  requirements  may  change,  a  wooden  tank  is  preferable, 
because  it  is  easily  taken  down  and  reerected  in  a  new  location.  For  per- 
manently located  water  stations,  however,  engineers  have  been  looking  for 
some  more  permanent  form  of  construction,  one  in  which  the  cost  of  main- 
tenance is  reduced  to  a  minimum,  and  the  introduction  of  reinforced  con- 
crete into  all  branches  of  industry  has  naturally  turned  their  attention  to  its 
application  to  railway  water  tanks. 

It  is  not  generally  known  that  the  principles  of  reinforced  concrete 
construction  originated  in  the  construction  of  tanks  or  water  receptacles.  A 
gardener  in  Paris,  named  Monier,  desiring  some  flower  pots  larger  than  those 
obtainable  in  the  market,  conceived  the  idea  of  taking  a  wire  mesh  fabric, 
shaping  it  into  the  desired  receptacle  and  plastering  it  with  cement  mortar 
inside  and  out.  His  plan  proved  successful  and  he  then  made  some  water 
barrels  ia  the  same  manner.  Later  he  built  some  larger  reservoirs  or  tanks. 
The  idea  grew,  was  applied  to  one  thing  after  another,  until  reinforced  con- 
crete has  practically  revolutionized  construction  methods. 

While  this  report  is  intended  primarily  to  give  the  present  status  of 
the  use  of  reinforced  concrete  for  railway  water  tanks,  tanks  and  reservoirs 
built  for  the  water  supply  of  cities  and  for  fire  protection  will  be  mentioned 
because  the  same  principles  apply.  The  earliest  record  of  this  form  of  con- 
struction in  the  United  States  is  a  standpipe  built  at  Little  Falls,  N.  J.,  in 
1899.  In  a  paper  read  before  the  Boston  Society  of  Civil  Engineers  last 
June  the  statement  is  made  that  up  to  the  time  of  writing  that  paper  only 
53  such  structures  had  been  built  in  this  country  and  abroad,  but  the  number 
is  rapidly  increasing. 

There  are  many  arguments  to  be  made  in  favor  of  reinforced  concrete 
water  tanks. 

(a)  The  required  materials  can  easily  be  obtained  in  almost  any  locality. 
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(6)  The  experience  gained  with  each  tank  built  gradually  decreases 
the  construction  cost 

(c)  A  concrete  tank  need  not  necessarily  be  kept  filled  with  water  in 
order  to  preserve  it.  Wooden  and  steel  tanks  rapidly  go  to  pieces  by  being 
alternately  wet  and  dry. 

(d)  It  is  easily  kept  dean,  because  no  matter  what  kind  of  water  it 
holds,  nothing  is  absorbed  by  the  concrete. 

(e)  There  are  no  maintenance  charges.  Wooden  and  steel  tanks  re- 
quire painting,  calking,  renewal  of  hoops,  etc. 

FOUNDATION. 

It  goes  without  saying  that  the  foundation  must  be  carefully  planned  and 
made,  but  that  is  equally  true  of  wooden  and  steel  tanks,  and  also  of  all 
railway  structures.  The  foundation  required  will  depend  entirely  upon  the 
location,  and  must  be  determined  for  each  individual  case.  In  some  in- 
stances it  is  found  that  concrete  footings  with  comparatively  little  excavating 
are  sufficient ;  in  others  the  concrete  footings  can  be  put  on  grillage ;  and  then, 
again,  it  is  found  necessary  to  drive  piles,  either  of  wo<xl  or  of  concrete. 
The  argument  has  been  advanced  that  uneven  settlement  will  do  less  harm 
to  the  superstructure  of  a  properly  designed  reinforced  concrete  tank  than  to 
a  wooden  tank ;  still  that  is  not  ah  argument  for  putting  in  a  poor  and  in- 
sufficient foundation. 

SUPERSTRUCTURE. 

The  design  of  the  superstructure  varies  considerably,  and  to  some  extent 
is  governed  by  the  use  to  which  the  tank  is  to  be  put. 
In  a  general  way  there  are  three  designs — 

(a)  A  cylinder  or  prism  resting  on  concrete  footings  and  used  for  its 
entire  height  as  a  water  reservoir. 

(b)  A  cylinder  or  prism  resting  on  concrete  footings,  having  a  diaphragm 
or  partition  a  considerable  distance  above  the  footings,  that  forms  the  bottom 
of  the  water  reservoir. 

(r)  A  tank  of  concrete  resting  on  reinforced  concrete  posts,  similar  to 
a  wooden  or  steel  tank  on  a  timber  or  steel  husk  frame  or  tower. 

Design  (a)  is  used  where  the  volume  or  quantity  of  water  is  the  main 
consideration  or  where  the  tank  is  located  on  an  elevation. 

Design  (b)  is  used  where  the  elevation  is  needed  to  obtain  sufficient 
pressure,  for  hydrants  or  water  columns,  and  where  the  hydrostatic  pressure, 
if  brought  to  the  base  of  the  tower,  would  be  likely  to  cause  seepage  throogb 
the  concrete.  The  lower  portion  of  the  tower  can  be  provided  with  suitable 
openings  and  can  be  utilized  for  pumping  machinery  and  for  the  storage  of 
tools  and  materials.  In  case  of  trouble  during  severe  winter  weather,  the 
pipes  in  a  tank  of  this  design  can  be  thawed  out  without  risk.  You  have  all 
beard  of  tanks  burning  down  because  of  trying  to  thaw  out  pipes  on  a  cold, 
windy,  winter's  day. 

The  reason  for  design  (c)  is  about  the  same  as  for  design  (b)  without 
the  frost-proofing  feature.  The  various  designs  are  illustrated  in  specific 
cases  described  later  on. 

ROOFS. 

The  roofing  of  concrete  tanks  and  reservoirs  is  largely  a  matter  of  dwice. 
Tanks  and  reservoirs  for  water  supply  located  on  an  elevation,  or  where 
there  is  little  soot  and  cinders,  and  little  likelihood  of  dust  or  foreign  matter 
being  blown  or  thrown  into  them,  can  be  left  open,  and  they  frequently  are. 
In  fact  some  railroads  are  building  their  wooden  tanks  without  roofs. 

A  railroad  tank  should  be  provided  with  a  roof,  which  may  be  of  con- 
crete, wood,  tile,  slate  or  prepared  roofing,  as  may  be  desired.  A  concrete 
roof  would  be  more  in  keeping  with  the  structure  and  have  the  additional 
merit  of  permanency. 
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APPEARANCE. 

The  railroads  of  the  country  are  giving  more  and  more  attention  to  the 
appearance  of  their  buildings  and  grounds,  especially  at  the  larger  and  more 
important  stations.  Reinforced  concrete  lends  itself  very  readily  to  artistic 
design,  and  this  will  be  no  small  argument  iir  favor  of  the  concrete  tank. 
Most  concrete  tanks  so  far  built  are  straight  cylindrical  shafts  without  much 
attempt  at  ornamentation,  yet  even  this  presents  at  all  times  a  better  ap- 
pearance than  a  wooden  tank  in  need  of  paint.  In  Europe  more  attention 
has  been  given  to  ornamental  design  than  in  this  country,  and  the  addition 
of  cut  stone  facing  and  trimming  has  added  a  great  deal  to  the  appearance. 

There  are  many  reasons  why  railroads  have  not  taken  up  the  con- 
struction of  reinforced  concrete  tanks  more  generally.  In  the  first  place,  up 
to  the  present  time,  because  of  the  comparatively  few  structures  of  this  kind 
that  have  been  built,  the  work  would  be  largely  experimental,  and  most  of 
us  are  inclined  to  let  the  other  fellow  spend  his  time  and  money  on  experi- 
ments. 

Railroads  that  have  severe  cold  weather  to  contend  with  would  not  care 
to  try  it  until  assured  that  the  tanks  would  stand  freezing  weather  without 
injury.  The  permanent  location  of  many  tanks  on  account  of  constantly 
changing  operating  conditions  and  requirements  must  necessarily  be  more  or 
less  uncertain. 

Lack  of  experience  in  this  form  of  construction  will  make  the  labor 
charge  run  high.  Every  reinforced  concrete  tank,  standpipe  or  reservior  built 
adds  to  the  sum  of  knowledge  and  experience,  and  one  is  able  to  figure 
more  confidently  on  satisfactory  results. 

In  designing  a  concrete  water  tank  the  item  that  receives  first  considera- 
tion is  the  water  pressure,  because  this  determines  the  thickness  of  wall  and 
amount  of  reinforcement  needed,  and  makes  precaution  for  waterproofing 
necessary.  In  a  cylindrical  reservoir  the  water  pressure  at  the  l^se,-  per 
square  foot,  is  equal  to  the  weight  of  one  cubic  foot  of  water  multiplied  by 
the  depth  in  feet.  Take  for  example  a  tank  30  ft.  high.  A  cubic  foot  of 
water  weighs  62.5  lbs.  The  water  pressure  per  square  foot  at  the  base  of 
the  tank  is  30x62.5=1,875.0  lbs. 

The  tension  in  the  wall  for  each  foot  in  height  is  obtained  By  multiply- 
ing the  water  pressure  per  square  foot  by  the  radius  in  feet.  Take  for  ex- 
ample the  above  tank,  which  we  will  say  is  20  ft.  in  diameter.  The  tension 
in  the  wall  for  the  first  foot  in  height  is  1.875X10=18,750  lbs.  Or  it  can 
also  be  arrived  at  as  follows:     30x62.5x10=18,750  lbs. 

If  the  same  tank  were  to  be  made  40  ft.  high,  the  tension  would  be 
40X62.5X10=25,000  lbs.,  and  if  50  ft.  high,  50X62.5X10=31,250  lbs. 

It  will  thus  be  seen  that  increased  depth  of  water  materially  increases 
the  tension  in  the  wall,  and  increased  diameter  also  adds  in  proportion. 
Therefore,  the  larger  the  reservior,  both  as  to  diameter  and  height,  the 
greater  the  need  of  an  impermeable  concrete. 

The  Journal  of  the  Association  of  Engineering  Societies  for  June,  1911, 
has  a  paper  by  H.  B.  Andrews  entitled  "A  New  Theory  for  the  Design  of 
Reinforced  Concrete  Reservoirs,"  and  a  discussion  by  various  engineers  ex- 
perienced in  this  line  of  work,  that  will  be  of  value  and  interest  to  any  one 
desiring  to  design  and  construct  a  reinforced  concrete  tank.  This  paper  and 
also  an  editorial  on  it  appear  in  the  Engineering  News  of  July  27,  1911. 
In  the  Proceedings  of  the  American  Railway  Engineering  Association,  Vol. 
12,  part  3.  1911,  will  be  found  "  Suggested  Specifications  for  a  Reinforced 
Concrete  Water  Tank  "  that  are  also  of  value. 

Various  means  are  used  to  insure  a  waterproof  concrete,  but  it  is  usually 
aimed  to  accomplish  this  if  possible  by  using  a  rich  mixture,  rather  than  by 
adding  waterproofing  compounds  to  the  concrete  or  applying  them  to  the 
surface.  Hydrated  lime  or  special  preparations  are  sometimes  added  to  the 
concrete  for  the  purpose  of  making  it  denser  and  thus  more  impermeable  to 
water.    The  walls  and  floor  are  sometimes  coated  with  a  1 : 1  cement  mortar 
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Concrete  Tank,  Austinburg.  O. — Pennsylvania  Lines. 
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or  some  waterproofing  preparation  of  which  there  are  a  number  on  the 
market 

It  is  interesting  to  note  that  the  standpipe  on  the  state  farm  at  Bridge- 
water,  Mass.,  was  built  by  inexperienced  prison  labor.  The  standpipe  is  30 
ft  in  diameter,  78  ft.  high,  with  walls  20  m.  thick  at  the  base  and  12  in.  at 
the  top.  The  concrete  consisted  of  cement,  sand  and  gravel  in  proportions 
to  1: 1J4  :354  and  was  found  to  be  absolutely  water  tight. 

The  steel  reinforcement  in  the  base  should  be  carried  up  into  the  walls, 
because  when  the  tank  is  filled  with  water  the  pressure  tends  to  increase  the 
diameter  of  the  walls  and  might  cause  cracks  at  the  juncture  of  the  walls  and 
base  that  would  allow  seepage.  The  sections  of  the  horizontal  reinforcing 
rods  in  the  walls  should  be  properly  joined  to  make  a  complete  circle. 

At  Attleboro,  Mass.,  a  standpipe  50  ft.  in  diameter  was  built  and  the  fol- 
lowing method  was  followed:  Bars  were  obtained  long  enough  so  that 
three  would  reach  entirely  around  the  circumference  with  a  lap  of  40  diame- 
ters at  each  joint.  Two  wire  rope  clips  were  then  used  at  each  splice.  These 
dips  were  tested  at  the  Watertown  arsenal  and  found  sufficient  to  secure  the 
full  working  stress  of  the  bare  bars. 

The  Pennsylvania  Lines  built  a  54,000-gallon  concrete  water  tank  at 
Austinburg,  Ohio,  at  a  cost  of  $3,500.  This  tank  is  24  ft.  in  diameter,  16 
ft  deep,  and  is  raised  32  ft.  above  the  track  level.  The  walls  are  8  in.  thick 
at  the  bottom  and  taper  to  6  in.  at  the  top.  The  drawings  attached  to  this 
report  show  the  details  of  construction. 

A  rich  mixture  of  concrete  was  used  with  a  set  of  watertight  steel 
forms,  and  no  other  precaution  was  taken  to  make  the  work  waterproof. 
It  is  felt  by  those  having  the  work  in  hand  that  the  success  of  this  tank  is 
due  to  the  use  of  tight  steel  forms  which  retain  in  the  concrete  the  fine 
particles  of  cement  that  might  escape  where  wooden  forms  are  used.     Mr. 
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Foundation  for  Concrete  Tank  for  Pennsylvania  Lines 
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Tank.   Austlnburg,   Ohio. — Pennsylvania   Unes. 

W.  R.  Hillary,  division  engineer,  in  charge  of  the  work,  states  that  from  the 
experience  gained  he  would  not  hesitate  to  construct  another  tank  along 
the  same  lines;  also  that  a  tank  of  twice  the  storage  capacity  could  be  se- 
cured with  very  little  Increase  in  cost. 

It  was  necessary  to  drive  piling  for  this  tank  because  a  layer  of  quick- 
sand was  encountered  in  excavating.  A  wooden  roof  was  placed  on  this  tank. 
but  Mr.  Hillary  states  that  if  he  were  to  build  another  he  would  t»e  a  rcio- 
forced  concrete  roof.  The  tank  has  given  perfect  satisfaction  and  has  pissed 
severe  winter  tests  without  showing  any  ill  effects.  The  tank  at  Austinburi 
was  built  by  the  Steel  Concrete  Construction  Company,  of  Harrisville,  Pa. 

The  Southern  Railway  Company  has  built  two  concrete  tanks,  one  at 
Ooltewah  and  the  other  at  Bulls  Gap.  Drawings  showing  the  latter  are  in- 
cluded in  this  report.  These  tanks  were  built  of  1:2:4  concrete  nctf 
in  the  tank  proper,  where  the  mixture  was  made  richer,  namely:  1:1J4:Z^' 
in  order  to  insure  water-tighlness.  No  waterproofing  compound  was  osnl- 
Both  of  these  tanks  showed  a  little  seepage  when  they  were  first  put  in  serr- 
ice,  but  this  disappeared  entirely  after  a  month's  service. 

In  1909  Ihe  Southern  Pacific  Company,  on  one  of  its  lines  in  Mexico,  the 
Cananea,  Yaqui  River  8r  Pacific  Ry,.  built  a  reinforced  concrete  tank  at  Eoi- 
palme,  Sonora.    A  drawing  showing  the  method  of  construction  is  attached. 
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Concrele   Tank   at  Ooltewah,   Tenn..   80Ulh«ni  Ry. 

The  foundation  is  ociaKonal  in  shape  and  rests  on  97  Simplex  concrete  piles. 
Where  the  waits  and  floor  join,  the  walls  ire  18  in.  thick  for  a  distance  of 
4  ft.,  and  above  that  they  are  10  in.  thick  at  the  bottom  and  taper  to  5  in.  at 
the  top.  The  walls  and  floor  are  formed  of  1:2;  3)^  concrete;  with  ^  in. 
broken  stone,  and  the  foundation  is  of  1:3:6  concrete.  The  walls  and  floor 
are  waterproofed  with  Medusa  compound  and  the  inside  painted  with  one  coat 
of  Werco  liquid  waterproofing  cement  When  the  tank  was  first  filled  it 
Showed  signs  of  sweating,  but  after  a  few  weeks  this  passed  awaj  and  the 
outside  has  been   perfectly   dry   ever   since. 

During  the  year  1909  the  Spokane,  Portland  &  Seattle  Ry.  constructed 
a  reinforced  concrete  water  tank  24  ft.  in  diameter,  16  ft.  high,  with  a  capac- 
ity of  48,000  gallons.  The  walls  and  floor  are  8  in.  thick,  but  where  the; 
join  the  walls  are  12  in.  thick  for  a  distance  of  2  ft.  The  joint  between 
walls  and  floor  on  the  inside  of  the  tank  is  beveled,  and  bent  reinforciiv 
bars  are  carried  from  the  floor  to  the  walls.    The  concrete  was  of  Portland 
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cement,  sand  and  stone  in  the  proportions  of  1:2:4,  the  stone  being  ^  in. 
in  size.  The  specifications  required  that  the  broken  stone  must  be  pushed 
back  so  as  to  leave  1  in.  of  mortar  next  to  all  surfaces,  both  inside  and  out- 
side. Care  was  taken  to  compact  the  concrete  so  as  to  make  it  as  nearly 
waterproof  as  possible.  The  illustration  shows  how  the  reinforcement  was 
carried  from  the  floor  into  the  walls. 

During  the  year  1907  a  reinforced  water  tank  on  a  reinforced  concrete 
tower  was  built  for  the  Municipal  Electric  Light  Plant  and  Water  Works, 
of  the  City  of  Anaheim,  California,  at  a  cost  of  $11,400,  having  a  capacity  of 
172,000  gallons.  This  tank  presents  a  very  pleasing  appearance,  as  will  be 
noted  from  the  illustration;  and  a  description  is  covered  in  the  following  ex- 
tracts from  the  specifications: 

"Type: — ^A  reinforced,  monolithic  concrete  tank  and  tower,  as  shown  in 
the  accompanying  drawings,  which  are  hereby  made  a  part  of  these  specifica- 
tions. The  structure  should  be  designed  to  give  as  attractive  an  appearance 
as  possible.  All  comers  of  columns  and  beams  are  to  be  bevded  or  rounded. 
Forms  must  be  of  surfaced  lumber  where  in  contact  with  concrete,  and  must 
be  true,  to  give  as  even  a  surface  as  possible. 

"Capacity: — Tank  is  to  be  30  ft.  0  in.  inside  diameter  for  17  ft  in 
height  and  30  ft  8  in.  inside  diameter  for  the  remainder  of  the  32  ft.  of 
height.  The  tank  floor  is  to  be  10  in.  thick,  with  additional  thickness  of  16 
in.  in  the  beams.  Columns  each  2  ft.  3  in.  square  are  to  be  arranged  as  shown, 
and  connected  with  beams  18  in.  square. 

"  Construction : — The  excavation  for  the  foundation  is  to  he  carried  down 
full  six  feet  below  the  ground  level.  If  any  quicksand  or  other  treacherous 
soil  is  found  at  the  bottom  of  the  excavation  this  is  to  be  removed  to  a 
depth  of  18  in.  and  replaced  with  clay  or  loam.  Before  depositing  the  first 
concrete  the  ground  must  be  thoroughly  wet  and  then  tamped.  The  con- 
crete for  the  foundation  is  to  consist  of:  One  part  Portland  cement,  three 
parts  clean,  sharp  sand,  four  and  one-half  parts  broken  rock,  or  screened 
gravel  consisting  of  particles  varying  in  size  from  14  in.  to  3  in.  greatest 
dimension. 

"The  concrete  for  the  columns  and  beams  supporting  the  tank  is  to  be: 
One  part  Portland  cement,  two  and  a  half  parts  clean,  sharp  sand,  and  three 
and  a  half  parts  broken  rock  consisting  of  particles  varying  in  size  from  }i  in. 
to  2  in.  gfreatest  dimension. 

"  The  concrete  for  the  tank  is  to  consist  of :  One  part  Portland  cement 
two  parts  clean,  sharp  sand,  and  two  and  one-half  parts  broken  rock  varying 
in  size  from  ^  in.  to  1  in.  greatest  dimension. 

"  The  cement  is  to  be  of  some  brand  approved  by  the  engineer  and  have 
a  tensile  strength  of  at  least  180  lbs.  per  square  inch  when  made  into  neat 
cement  tests  briquettes,  after  hardening  one  day  in  air ;  and  a  strength  of  450 
lbs.  per  square  inch  after  7  days.  Not  more  than  4  per  cent  must  remain  on  a 
100-mesh  screen,  and  18  per  cent  on  a  200-mesh  screen. 

"  In  all  portions  of  the  work  care  must  be  used  to  proportion  the  dif- 
ferent size  particles  of  sand  and  rock  to  prevent  voids,  and  special  care  must 
be  observed  in  this  regard  in  placing  material  for  the  tank. 

"  The  arrangement  and  supoort  of  the  forms  and  reinforcing  material 
must  be  such  that  there  is  no  shifting  of  either  after  the  concrete  is  in  place. 

"  The  concrete  must  be  thoroughlv  and  properly  mixed  (either  by  hand 
or  machine)  and  wet  with  iust  enough  water  to  show  on  the  surface  of  the 
concrete  after  it  is  thoroughly  tamped. 

"  The  work  must  proceed  as  continuously  as  possible.  Not  more  than 
one  yard  of  concrete  may  be  mixed  and  wet  before  putting  into  the  forms, 
and  it  must  not  be  allowed  to  stand  more  than  twenty  minutes  before  plac- 
ing. Whenever  the  placing  of  concrete  is  stopped  for  more  than  four  hours 
the  old  work  must  be  washed  clean  and  a  thin  layer  of  grout  placed  upon  it 
before  adding  more  concrete. 

"There  must  be  at  least  one  tamper  for  every  shoveler  and  no  large 
quantity  of  concrete  must  be  placed  without  thoroughly  tamping. 

"  Reinforcing: — Reinforcing  steel  must  be  placed  as  uniformly  as  possible. 
All  bars  in  tension  must  be  lapped  12  in.  and  fastened  together  with  two 
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cable  damps  or  other  approved  methods.  Rods  in  compression  mast  luTe 
their  ends  kept  in  line  by  being  placed  in  a  piece  of  dosdy-fitting  pipe  12  in. 
long. 

"  General : — The  forms  must  not  be  removed  before  10  days  after  the 
concrete  is  placed,  and  the  concrete  must  then  be  thoroughly  wet  once  every 
24  hours  for  10  days. 

"  The  tank  must  be  provided  with  three  outlets,  as  shown,  a  supply  pipe 
12  in.  diameter,  over-flow  pipe  12  in.  diameter,  dean  out  pipe  6  in.  diameter. 
The  concrete  around  the  supply  pipe  must  be  built  up  2  in.  to  prevent  sedi- 
ment from  getting  into  the  distributing  system,  and  the  floor  of  the  tank 
must  slope  one  inch  from  all  directions  toward  the  dean  out  pipe.  The  inside 
of  the  tank  is  to  receive  a  water  proofing  coat  ^  in.  thick,  of  one  part  cement 
and  one  part  fine  sand.  The  wall  of  the  tank  must  be  roughed  up  to  re- 
ceive this  coat,  and  it  be  thoroughly  rubbed  down. 

"  The  tank  is  to  have  a  reinforced  concrete  cover,  as  shown,  supported  at 
the  center  by  a  projection  from  the  top  of  the  over-flow  pipe.  Ten  spaces 
each  6  in.  high  by  30  in.  long  are  to  be  left  open,  as  shown,  and  covered  by 
one  layer  each  of  4-mesh  galvanized  screen  of  No.  10  wire  and  one  of  12- 
mesh  galvanized  screen  of  No.  28  wire.  Ladders  must  be  provided  to  give 
access  to  the  platform  at  the  base  of  the  tank.  A  hole  in  the  cover  24  in. 
square  must  be  provided  with  tight  sliding  cover,  and  a  ladder  from  the 
platform  at  the  base  of  the  tank  lead  to  this  hole,  to  admit  inspection  of  the 
interior  of  the  tank. 

"  The  tank  will  not  be  accepted  until  it  has  been  filled  with  water  by  the 
contractor  and  allowed  to  stand  ten  days.  If  by  that  time  no  cracks  ap- 
pear in  the  structure,  or  unequal  settlement  or  a  total  settlement  of  more 
than  one  inch  occurs,  and  there  is  no  leaking  of  the  tank  more  than  a  slight 
sweating  and  no  other  defects  or  failures  are  evident,  the  structure  will 
be  accepted  by  the  City  of  Anaheim.  If  any  defect  is  disclosed  by  this  test 
the  contractor  shall  have  thirty  days  to  remedy  the  same.  If  he  does  this  so 
that  it  will  stand  the  above  test  it  may  then  be  accepted  by  the  Gty  of  Ana- 
heim ;  if  not  he  must  refund  the  entire  cost  to  the  City." 

Early  this  year  a  reinforced  concrete  standpipe  was  completed  for  the 
U.  S.  Naval  Station  at  Key  West,  Fla.,  80  ft.  in  diameter,  40  ft.  high,  with  a 
capacity  of  1,500,000  gallons,  costing  $19,950.  It  is  impossible  to  get  good 
water  from  wells  in  this  locality,  and  the  standpipe  was  built  to  conserve 
the  supply  of  rain  water  falline  from  August  to  December  each  year.  The 
method  of  reinforcement  is  of  interest  and  I  take  the  liberty  of  quoting 
from  Engineering  News: 

"  The  standpipe  consists  of  an  18-in.  wire-mesh  reinforced  concrete  foun- 
dation, with  an  extra  depth  under  the  side  walls,  and  a  6-inch  wire-mesh  rein- 
forced concrete  bottom,  integral  in  construction  with  the  circular  side  walls. 
The  reinforcement  of  these  walls  consists  of  vertical  4-inch  525-lb.  channels, 
spaced  6  ft.  4H  ins.  c.  to  c,  for  the  bottom  25  ft,  and  2x2x^6-in.  angles, 
with  the  same  spacing  for  the  top  15  ft.,  bonded  together  with  drcumferential 
round  rods  of  variable  size  and  spacing,  as  shown  on  the  drawing.  These 
circumferential  rods  are  tied  together  by  special  clips,  spaced  so  as  to  break 
joints,  and  were  held  to  the  uprights  by  ne-in.  wires  passed  through  holes 
punched  for  the  purpose,  in  the  channels  and  angles. 

"  The  base  concrete  was  1:3:6,  and  aW  other  1:2:4  mixture.  The  speci- 
fications provided  for  bonding  of  the  successive  sections  of  dstcm  wall, 
which  were  made  about  3  ft.  in  height,  by  beveled  joints  and  by  }4-in-  upset 
end  steel  dowel  pins  12  in.  long  and  spaced  12  in.  apart.  After  completion 
the  work  was  smoothed  down  and  the  outside  given  a  brush  coat  of  cement 
grout.  The  interior,  including  the  floor,  was  required  to  be  plastered  with 
three  coats  of  cement  rnortar,  after  which  four  coats  each  of  soap  and  alum 
washes  were  to  be  applied.  Some  efflorescence  has  appeared  on  the  outside 
of  the  standpipe,  but  no  leakage  is  as  yet  evident,  tnoug^  on  account  of 
drought  a  full  depth  test  has  not  yet  been  available." 

A  reinforced  concrete  tank  was  recently  built  by  the  Centra!  of  Georgia 
Ry.,  at  Savanna,  Ga.,  which  has  several  unique  features  and  is  descnbed  as 
follows  by  Mr.  H.  E.  Sharpley,  assistant  to  the  chief  engineer: 
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A  15(T,000-galIon  reinforced  concrete  tank  was  recently  built  at  Savannah, 
Ga.,  which  it  is  believed  is  the  highest  tank  of  its  character  in  the  world,  the 
same  being  187  ft.  3  in.  from  the  ground  line  to  the  top  of  the  parapet  wd 
and  187  ft.  9  in.  to  the  peak  of  the  roof.  It  consists  of  a  tapering  hollow 
chimney-like  shaft,  33  ft.  7  in.  inside  diameter  at  the  ground  line,  tapering 
to  an  inside  diameter  of  24  ft  7j/2  in.  at  a  height  of  66  ft.  from  the  ground 
line,  at  which  point  the  shaft  assumes  a  cylindrical  form  and  continues  thus 
to  the  top. 

The  tanks  were  formed  by  putting  in  two  partitions  in  the  shaft,  these 
partitions  serving  as  the  bottoms  of  the  tanks,  and  being  of  reinforced  con- 
crete and  dome  shaped.  The  receptacles  above  the  dome-shaped  partitions  or 
tank  bottoms  form  the  tanks. — ^The  upper  one  having  a  capacity  of  lOOiBO 
gallons  and  the  lower  one  50,000  gallons.  The  upper  tank  is  used  for  the 
storage  of  water  in  case  of  fire  on  the  terminals,  and  the  lower  tank  for 
general  use. 

The  structure  is  carried  on  a  foundation  consisting  of  112  piles,  with 
three  additional  piles  supporting  the  riser  and  over-flow  pipes;  all  having 
a  penetration  of  30  ft.  below  permanent  moisture  and  driven  3  ft.  centers  in 
three  concentric  circles. 

The  concrete  in  the  foundation  consists  of  a  1 :  2^ :  5  mixture,  and  was 
poured  around  the  piles  on  a  mud  foundation,  without  the  use  of  grillage. 

The  reinforcement  for  the  foundation  consists  of  }i  in.  corrugated  bars 
laid  both  radially  and  as  concentric  circles.  Six  of  these  circular  reinforcing 
rods,  together  with  two  Vi  in.  metal  rods  2  ft.  long  spaced  10  ft.  apart  tie  in 
the  foundation  around  the  piling,  preventing  any  tendency  of  the  foundation 
to  spread  outward.  Three  circles  of  }i  in.  reinforcing  rods  on  top  of  the 
piling  act  to  distribute  the  pressure  from  the  radial  reinforcing  rods,  which 
consist  of  294  ^  in.  bars  10  ft.  long  laid  in  a  horizontal  position  on  the 
top  of  the  circular  reinforcement,  and  they  are  spaced  6  in.  apart  at  the 
periphery.  Six  additional  concentric  circles  of  ^  in.  rods  are  laid  on  top 
of  these  radical  reinforcing  rods  to  still  further  tie  in  the  foundation. 

The  foundation  is  10  ft.  6  in.  wide  for  a  height  of  3  ft  9  in.,  from  which 
height  it  tapers  in  a  height  of  22  in.  to  9  in.  in  width  at  the  base  of  the 
hollow  shaft. 

The  walls  of  the  shaft  below  the  tank  were  made  of  a  1:2:4  mixture, 
and  reinforced  horizontally  with  ^  in.  bars  embedded  near  the  middle  of 
the  wall,  properly  curved  and  laid  in  a  spiral.  The  pitch  of  the  spiral  is  one 
foot  vertical  for  each  complete  circumference,  resulting  in  what  is  practically 
a  ring  or  hpop  of  l4  in.  bars  every  12  in.  in  height  of  tower.  The  reinforc- 
ing rods  were  lapped  over  24  in.  and  wired.  The  vertical  reinforcement  wis 
also  y?  in.  bars  spaced  24  in.  centers,  lapped  24  in.  and  wired  to  the  horizontal 
reinforcement. 

At  the  periphery  of  the  tank  bottoms  the  walls  of  the  shaft  were  widened 
to  form  a  supporting  ledge  for  the  dome-shaped  bottoms,  as  well  as  to  per- 
mit of  the  necessary  reinforcement  to  resist  the  tendency  of  the  dome-shaped 
bottom  to  flatten  out  from  hydrostatic  pressure.  This  hydrostatic  pressure  was 
taken  care  of  by  using  horizontal  rings  of  }4  in.  bars,  each  ring  being  made  up 
of  a  sufficient  number  of  5^  in.  bars,  lapped  42  in.  at  the  joints  or  splices, 
in  successive  rings  staggered,  and  the  successive  rings  so  spaced  as  to  taJce  up 
the  full  tensile  stress  when  the  tank  is  full  of  water;  and  not  permitting 
any  of  the  tensile  stress  to  be  taken  up  by  the  concrete. 

In  addition  to  these  horizontal  rings  in  that  part  of  the  shaft  forming 
the  wall  of  the  tank,  vertical  reinforcing  rods  of  ^4  in.  bars  were  also  placed 
16  in.  apart  The  dome-shaped  bottoms  and  walls  of  that  part  of  the  shan 
forming  the  tanks  were  made  of  1 :  114:2%  mixture.  The  thickness  of  the 
concrete  walls  of  the  shaft  are  as  follows:  9  in.  at  the  top  of  foundation 
and  gradually  decreasing  to  8  in.  at  a  height  of  66  ft.  above  the  ground  line, 
which  thickness  continues  to  the  widening  required  for  the  tank  bottom. 

,«^  JJ?^  V^"  ^^  ^^^  ^'^^  »^^-  *»"^  's  9  in.  thick,  and  that  of  the  upper,  or 
i00,000-gal.  tank,  is  7  in. 

The  size  of  gravel  used  in  the  foundation  was  2  in.  and  under;  in  the 
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shaft  supporting  the  tanks  1  in.  and  under;  and  in  the  dome-shaped  bottoms 
the  shaft  forming  the  tanks  Yi  in.  and  under. 

The  roof  is  conical,  and  it  also  has  a  tendency  to  flatten ;  that  is  taken  care 
of  by  additional  horizontal  rings  in  the  walls  of  the  shaft  in  the  same  manner 
as  the  tank  bottoms^  The  reinforcement  in  the  roof  consists  of  sheets  of 
3  in.  mesh,  No.  10  expanded  metal  embedded  near  the  center  of  the  slabs. 

A  portion  of  the  shaft  beneath  the  tanks  is  lighted  by  windows  8x30  in., 
arranged  in  the  form  of  a  spiral,  each  window  being  8  ft  higher  than  the 
one  preceding  and  20  degrees  in  advance.  In  each  of  these  window  openings 
a  pane  of  double  thick  glass  has  been  placed  and  securely  fastened  with  neat 
cement  mortar.  Three  large  windows  and  a  panel  door  have  been  provided 
at  the  bottom  of  the  tower,  to  make  that  portion  serviceable  as  a  storage 
room.  The  whole  structure  is  neat  and  pleasing  in  appearance  and  resembles 
somewhat  an  ancient  tower. 

The  riser  pipes  are  carried  up  inside  the  tower  and  directly  through  the 
bottoms  of  the  tanks.  Access  is  had  to  the  tanks  by  an  iron  ladder,  which 
runs  on  the  outside  of  the  tower  from  the  bottom  to  the  top  and  extends 
down  on  the  inside  to  the  bottom  of  each  tank.  Openings  are  provided  at 
three  places  along  this  ladder,  with  platform  and  guard  rail  to  permit  safe 
passage  in  and  out.  The  lower  opening,  about  75  ft.  above  the  ground,  is 
at  the  level  of  the  fire  alarm  bell  and  its  electro-mechanical  striking  apparatus. 
The  second  opening  is  just  below,  and  the  third  just  above  the  50,000-gal. 
tank.  In  addition  there  is  an  opening  through  the  roof  to  the  100,000-gal. 
tank. 

Lightning  protection  is  provided  by  10  rods  of  ^  in.  solid  copper,  set  2  ft. 
in  the  concrete,  and  extending  5  ft.  above  the  parapet,  each  of  these  rods 
terminating  at  the  upper  end  in  a  three-point  aigrette.  The  lower  ends  are 
wired  to  the  reinforcmg  and  in  addition  are  sweated  to  a  stranded  copper  wire 
cable.  This  forms  a  complete  circle  just  above  the  concrete,  and  is  in  turn 
connected  to  a  similar  cable  embedded  in  the  concrete  just  at  the  base  of 
the  lower  tank.  The  bottom  cable  is  connected  to  the  expansion  joint  of 
the  12  in.  riser  pipe  which  acts  as  a  ground. 

The  tanks  are  supplied  by  electrically-driven  pumps,  and  these  are  con- 
trolled automatically.  In  addition,  metal  indicators  are  provided  on  the  out- 
side to  show  correctly  the  amount  of  water  in  the  tanks. 

It  might  be  interesting  to  know  that  when  water  was  first  turned  into  the 
tanks  a  considerable  number  of  small  leaks  developed  in  the  sides,  evidently 
due  to  not  using  sufficient  care  in  cutting  the  wires  which  held  the  forms  to- 
gether. These,  however,  rapidly  took  up  and  in  a  couple  of  months  the 
tanks  became  entirely  water-tight. 

The  concrete  work  was  done  by  the  Piedmont  Construction  Co.,  Atlanta, 
Georgia.  The  average  force  employed  was  16  men,  including  the  foreman, 
and  a  carpenter.  The  metal  forms  which  were  used  are  of  patented  design. 
Only  one  form  or  course  was  poured  each  day,  the  remainder  of  the  time 
being  spent  in  removing  the  forms  set  the  day  before  and  putting  them  in 
place  for  the  next  pouring. 

The  entire  work  was  carried  out  under  the  railway  company's  chief  en- 
gineer, Mr.  C.  K.  Lawrence. 

The  Baltimore  &  Ohio  R.  R.  completed  this  year  a  reinforced  concrete 
water  tank  24  ft.  in  diameter  and  30  ft.  6  in.  deep,  having  a  capacity  of  100,- 
000  gallons,  at  Sir  John's  Run,  W.  Va.,  at  a  cost  of  about  $7,500,  exclusive 
of  piping.  Mr.  W.  F.  Strouse,  Asst.  Engineer,  sent  a  blue  print  and  makes 
the  following  report: 

The  bottom  of  the  tank  is  thirty  feet  above  top  of  rail  of  the  adjacent 
main  tracks.  Below  the  track  level  a  basement  was  provided  in  which  is 
located  a  pump,  arranged  for  taking  water  from  the  Potomac  river  in  case 
of  failure  of  the  gravity  supply.  The  space  between  the  track  level  and  the 
bottom  of  the  tank  is  arranged  for  a  storeroom  for  supplies  required  about 
the  coaling  and  water  stations.  The  enclosed  plan  fully  illustrates  the  ar- 
rangements and  shows  details  of  construction. 

The  foundation  and  walls  below  the  track  level  were  constructed  of  plain 
concrete,  of  a  1:3:5  mixture.     All   work  above  the  track  level  was  rein- 
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forced  concrete  of  a  1:2:4  mixture,  the  ingredients  being  Portland  cement, 
crushed  washed  glass  sand  and  crushed  limestone  which  would  pass  a  one 
inch  ring.  The  walls  were  moulded  in  forms  constructed  of  sheet  steel  after 
patents  of  the  Steel  Concrete  Construction  Company,  and  they  produced  a 
smooth  surface  except  at  the  horizontal  joints,  at  intervals  of  about  five  feet, 
where  a  slight  lipping  occurred  due  to  a  small  discrepancy  between  the  shape 
of  the  top  and  bottom  edges  of  the  forms.  The  bond  at  the  horizontal 
joints  was  formed  by  cleaning  the  top  surface  of  each  section  with  wire 
brushes  and  clean  water.  The  surface  was  then  covered  with  a  thin  grout  of 
hydrated  lime,  Portland  cement  and  sand,  followed  by  a  coating  of  mortar 
before  the  concrete  for  the  next  section  was  poured. 

Corrugated  steel  bars  spaced  and  bent  to  proper  radius,  as  shown  on  the 
plan,  were  used  for  the  reinforcement.  They  were  lapped  30  diameters  and 
wired  together  with  No.  12  annealed  wire  at  all  joints. 

The  waterproofing  consisted  of  hydrated  lime  mixed  with  the  cement  in 
the  proportion  of  not  to  exceed  5  per  cent  by  volume.  The  exterior  walls 
were  painted  two  coats  of  Bay  State  cement  coating  of  a  light  gray  color. 

Mr.  H.  H.  Kinzie,  Supervisor  B.  &  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  sends 
the  following  interesting  report  of  experience  with  a  standpipe  built  for  the 
town  of  Attleboro,  Mass.,  50  ft.  in  diameter  and  100  ft.  high,  that  is  giving 
entire  satisfaction: 

The  Aberthaw  Construction  Company,  of  Boston,  Mass.,  erected  this 
standpipe,  and  it  is  said  that  it  is  one  of  the  largest  reinforced  concrete 
standpipes  yet  constructed.  The  walls  are  18  in.  thick  at  the  bottom  and 
8  in.  at  the  top.  The  foundation  extends  to  a  solid  subsoil  at  a  depth  of  7 
ft  The  bottom  pan  and  the  walls  are  connected  by  a  reinforced  fillet  of 
good  size.  The  concrete  used  was  a  1:2:4  stone  mixture.  The  horizontal 
steel  reinforcement  consisted  oi  V/2  in.  plain  round  bars  in  double  vertical 
rows  extending  from  the  ground  to  a  height  of  60  ft.  Above  this  a  single  row 
was  used  which,  at  81  ft.,  was  reduced  to  \%  in.  diameter.  The  steel  is 
protected  throughout  by  from  25^  in  to  3  in.  of  concrete.  The  spacing  of  the 
double  horizontal  steel  members  varies  from  3^  in.  c.  to  c.  to  8  in.;  that 
of  the  single  2^  in.  row,  41^  in.  to  6  in.;  and  that  of  the  1)4  in.  row,  3J/2  in. 
to  6^  in.,  on  centers.  These  bars  were  delivered  in  lengths  of  565^2  ft.,  neces- 
sitating the  use  of  three  to  span  the  circumference  with  an  overlap  of  30  in., 
each,  with  which  to  clamp  them  together.  The  vertical  reinforcement  con- 
sists of  fifteen  channels,  equally  spaced.  TTiese  were  drilled  at  intervals  for 
the  reception  of  short  J^  in.  bars  upon  which  to  rest  the  horizontal  bars. 

On  Dec.  27,  1905,  the  new  standpipe  was  put  into  commission  and  we 
continued  to  use  the  same  until  May  15,  1906.  The  leaks  during  that  time 
were  very  trifling,  although  during  extreme  cold  weather  there  was  noticed 
a  peeling  off  on  the  outer  surface  at  certain  points,  beginning  five  feet  from 
the  bottom  of  the  tank  and  extending  to  a  point  about  IS  ft.  above  it.  This 
was  apparently  caused  by  pockets  or  cavities  that  must  have  existed  on  the 
outside  of  the  steel,  probably  caused  by  the  slight  moving  of  the  forms  when 
the  concrete  was  being  placed. 

About  May  IS,  1906,  the  Aberthaw  Construction  Company  began  the 
plastering  on  the  inside  of  the  standpipe.  The  first  coat  had  2  per  cent  of 
lime  to  one  part  cement  and  one  part  sand;  the  other  three  coats  were  com- 
posed of  one  part  sand  and  one  part  cement.  This  was  floated  until  a  hard, 
dense  surface  was  produced.  Then  this  surface  was  scratched  to  receive 
the  succeeding  coat.    This  work  was  done  by  experts  in  that  line. 

Prior  to  the  plastering  the  entire  inside  of  the  standpipe  was  thoroughly 
cleaned  and  then  picked.  This  was  done  to  insure  the  bonding  of  the  cement 
toaster  to  the  surface.  There  were  four  coats  of  plaster  put  on,  and  they 
felt  reasonably  sure  that  it  would  be  perfectly  tight,  as  great  care  was  used 
in  applying  the  coatings.  Upon  filling  the  standpipe,  however,  it  was  found 
that  the  work  did  not  give  the  result  expected,  as  the  builders  had  felt  posi- 
tive that  thev  should  have  an  absolutely  water-tight  structure. 

At  the  time  the  inside  work  was  being  done  the  outside,  where  the  cement 
had  scaled  off  from  the  effects  of  frost,  was  repaired  by  digging  around  the 
outside  row  of  steel  reinforcement,  putting  on  iron  clips  made  of  Hxly^  in. 
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iron  bolted  through,  and  then  cement  was  forced  into  the  cavities  around 
these  dips  by  throwing  it  at  a  distance  of  four  or  five  feet  to  insure  the 
fining  of  the  voids.  This  process  was  continued  until  the  cement  covered  the 
entire  outer  surface,  so  that  further  plastering  could  be  perfectly  bonded. 
On  this  surface  was  placed  expanded  metal,  forced  over  the  dips  that  stood 
out  horizontally,  and  then  a  coat  of  plaster  was  carefully  troweled  over  the 
surface  of  this  metal,  and  next  a  coat  of  metal  placed  outside  of  that  plaster- 
ing, the  ends  of  the  clips  bein^  turned  at  right  angles  to  hdid  the  same  in 
place.  After  this  the  final  outside  coat  was  applied,  thus  making  a  very  finn 
and  compact  surface  equal  to  any  part  of  the  structure. 

After  noting  the  result  of  the  interior  plastering,  they  were  satisfied 
that  some  other  method  must  be  used  to  make  the  standpipe  perfectly  tight 
under  the  100  ft.  head,  at  the  same  time  realizing  that  in  a  warmer  climate 
they  should  not  hesitate  to  accept  it  as  it  was.  On  consulting  with  thdr 
engineer  and  contractor  they  decided  to  coat  the  inside  with  what  is  known 
as  the  "  Sylvester  Process "  wash.  I  presume  many  of  you  are  familiar 
with  the  same,  but  for  the  benefit  of  those  who  are  not,  I  will  give  the  formula 
used  on  this  standpipe: 

Dissolve  }i  pound  castile  soap  in  one  gallon  of  water.  Dissolve  one 
po^nd  pure  alum  in  eight  gallons  of  water.  Both  must  be  thoroughly  dis- 
solved. Before  applying  to  the  walls,  the  surface  must  be  perfectly  dean  and 
dry.  The  temperature  must  be  about  50  degrees,  Fahrenheit.  First,  apply 
the  soap  at  boiling  temperature  with  a  flat  brush,  taking  care  not  to  form  a 
froth.  AVait  24  hours,  so  that  the  solution  will  become  dry  and  hard  uoon 
the  walls,  and  then  apply  the  alum  in  the  same  way,  at  a  temperature  of  60 
to  70  degrees,  Fahrenheit.  Wait  24  hours,  and  repeat  with  alternate  coats  of 
soap  and  alum. 

On  the  Croton  work  four  coats  of  each  solution  rendered  the  walls  im- 
pervious. According  to  report  a  pound  of  soap  will  cover  about  37  sq.  ft., 
and  one  pound  of  alum  will  cover  about  95  sq.  ft.  Water  was  admitted  to 
the  tank  as  soon  as  the  last  coat  became  hard  and  dry.  This  solution  has 
been  used  with  good  success  on  a  number  of  reservoirs,  not  exceeding  a  40 
ft.  head,  making  them  absolutely  tight. 

In  order  to  test  this  process  they  decided  to  try  35  ft.  of  the  standpipe 
from  the  bottom  up.  After  applying  four  coats  of  the  mixture  they  fiHed  the 
standpipe  full  at  100  ft.  head  and  thery  found  there  were  only  four  leaks 
in  the  35  ft.  coated.  On  account  of  this  success  they  decided  to  apply  four 
coats  more  to  this  same  surface,  that  making  eiprht  coats  from  the  bottom  up 
to  35  ft.,  and  above  that  distance  four  coats.  The  result  was  very  satisfac- 
tory, but  still  the  standpipe  was  not  absolutely  tight.  They  then  decided  to 
apply  five  more  coats  over  the  entire  surface,  thus  making  thirteen  coats  for 
35  ft.  and  nine  for  the  rest  of  the  structure.  On  Oct.  28  the  standpipe  was 
filled  and  found  to  be  practically  tight,  and  has  given  them  very  little  troutte, 
if  any,  since  it  was  put  into  service. 

In  1909  the  Ann  Arbor  Gas  Company,  at  Ann  Arbor,  Michigan,  built 
two  rectangular  ammonia  storage  tanks  of  reinforced  concrete,  having  a  com- 
mon wall.  The  larger  tank  is  40x10  ft.  1V$  in.,  with  a  caoacity  of  27.850 
gal.,  and  the  smaller  is  30x8  ft.  VA  in.,  with  a  capacity  of  17,000  gal.  Both 
tanks  are  13  ft.  deep.  In  the  building  of  these  tanks  quick  sand  and  water 
were  encountered  and  it  was  necessary  to  lav  drains  under  the  entire  tank 
bottom  and  pump  water  during  the  period  of  construction. 

These  tanks  were  reinforced  with  trussed  bars  laid  in  both  directions 
and  bent  rods  carried  from  the  walls  into  the  bottom.  After  completion  the 
inside  was  white-washed  with  a  cernent  coating  and  after  that  plastered  with 
a  thin  coat  of  cement  mortar,  consisting  of  one  part  of  sand  to  one  part  of 
cement.  These  tanks  have  proven  very  satisfactory  and  pre  apparently  ab- 
solutely water  tieht.    The  cost  of  both  tanks  was  about  $1,700. 

The  Metal  Concrete  Construction  Co.,  of  St.  Louis,  completed  a  reservoir 
for  the  Virginia  Electric  Power  &  Water  Co.,  at  Virginia,  Minn.,  last  fall. 
45  ft.  diameter,  21  ft.  high.  It  is  built  partlv  above  and  partly  below  the 
ground  level,  and  during  the  winter  the  exposed  portion  was  covered  with  a 
layer  of  clay  next  to  the  tank,  a  layer  of  cinders  above  that  and  then  another 
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layer  of  day,  making  a  total  thickness  of  18  inches.  When  the  covering  was 
removed  in  the  spring  the  tank  showed  no  sign  of  injury  by  frost,  although 
the  winter  was  severe.  As  far  as  can  be  seen,  the  concrete  is  perfectly 
water  tight 

On  the  eastern  division  of  the  Pennsylvania  Lines,  between  Alliance  and 
Galilee  there  may  he  found  a  number  of  reinforced  concrete  tanks  on  rein- 
forced concrete  posts. 

On  Jan.  1,  1909,  the  Grand  Rapids  &  Indiana  Ry.  put  into  service  at 
Elmira,  Mich.,  a  tank  of  50,000  gal,  capacity,  having  a  reinforced  concrete 
substructure  and  floor  with  wooden  staves.  It  has  been  in  service  continu- 
ously since  it  was  erected  and  is  reported  as  giving  the  best  of  satisfaction. 
While  not  exactly  in  line  with  the  subject,  it  is  included  in  this  report  as 
an  item  of  interest.  The  joint  between  the  wooden  staves  and  the  con- 
crete floor  was  first  calked  with  oakum  and  then  filled  with  hot  pitch. 

There  is  no  question  but  that  interest  in  the  use  of  reinforced  concrete 
in  the  construction  of  water  tanks  is  increasing.  The  committee  has  had 
many  replies  from  members  of  this  association  stating  that  they  have  had  no 
experience  in  this  line,  but  that  the  matter  has  been  under  consideration. 

Mr.  C.  H.  Fisk,  chief  engineer  of  the  Tennessee,  Alabama  &  Georgia  Ry., 
writes  that  he  is  interested  because  his  road  is  contemplating  the  erection  of 
ten  such  structures,  and  he  may  be  able  to  add  some  valuable  information  in 
the  future. 

List  of  some  of  the  principal  reinforced  concrete  tanks,  standpipes  and 
reservoirs  built  in  the  U.  S.  with  reference  as  to  where  detailed  information 
may  be  obtained. 

1899— Little  Falls,  N.  J.  Standpipe.  10  ft.  dia,,  43  ft.  high.  Cap.  25,000 
gal.    Trans.  Am.  Soc.  of  C.  E.,  Vol.  SO,  p.  454 ;  Vol.  54,  Part  E.,  p.  433. 

1903— Milford,  Ohio.  Standpipe.  15  ft.  dia.,  81  ft.  high.  Cap.  93,000 
gal.  Engr.  News,  Vol.  51,  p.  184.  Feb.  25,  1904.  Engr.  Record,  Vol.  49,  p. 
382,  March  26,  1904. 

1903 — Fort  Revere,  Hull,  Mass.  Standpipe.  Octagonal  Tower,  33  ft 
dia.,  84  ft.  high.  Tank  20  ft.  inside  dia.,  50  ft.  high.  Cap.  118,000  gal. 
Journal  of  New  England  Water  Works  Ass'n,  March,  1905.  Engr.  News. 
Vol.  52,  p.  596,  Dec.  29,  1904.  Engr.  Record,  Vol.  48,  p.  218,  Aug.  22,  1903. 
Municipal  Jour.  &  Engr.,  Vol.  21,  p.  543,  Dec.  5,  1906.  Cement  Age,  p.  353, 
Feb.,  1905. 

1904 — Attleboro,  Mass.  Standpipe.  50  ft.  dia.,  100  ft.  high.  Cap.  1,500,- 
000  gal.  Engr.  News,  Vol.  57,  p.  212,  Feb.  21,  1907.  Engr.  News.  Vol.  62. 
p.  199,  Aug.  19,  1909.  Cement  &  Engr.  News.  Vol.  19,  p.  138,  June,  1907 
Jour,  of  Ass'n  of  Engr.  Soc.,  Vol.  XL VI,  p.  402,  June,  1911.  Engineering- 
Contracting,  Vol.  35,  p.  560,  May  17.  1911. 

1905 — Hampton.  Va.  Two  Tanks.  Each  26  ft.  6  in.  dia.,  16  ft.  high 
Cap.  66.000  gal.    Trans.  Am.  Soc.  of  C.  E.,  Vol.  54,  Part  E,  p.  433. 

1905 — Bordentown,  N.  J.  Water  Tower.  Engr.  Record,  Jan.,  1906,  p 
39. 

1906 — Anaheim,  Cal.  Tank.  26  ft.  dia.,  30  ft.  deep,  resting  on  60  ft 
concrete  tower.  Cap.  172,000  gal.  Engr.  Record.  Vol.  56,  p.  203,  Aug.  24, 
1907.  Municipal  Journal  &  Engr.,  Vol.  28,  p.  366,  March  9,  1910,  and  p 
527,  April  13.  1910. 

1906 — Kansas  City,  Mo.  Tank.  On  tower  above  warehouse.  Cap.  25,000 
gaL     Engr.  News,  Vol.  58,  p.  82,  July  25,  1907. 

1906— Waltham,  Mass.  Standpipe.  100  ft.  dia.,  37  ft.  deep.  Cap.  2.000,000 
iral.  Jour,  of  Ass*n  of  Engr.  Soc,  Vol.  XLVI,  p.  421,  June,  1911.  Engr. 
Record,  Jan..  1907,  p.  32. 

1907— Lincoln,  Me.   Tank.   32  ft.  dia.,  16  ft.  deep.   Cap.  108,000  gal. 

1908 — Atlanta,  Ga.  Tank.  Resting  on  chimney-like  shaft.  Cap.  100.000 
Ifal.  Engr.  News,  Vol.  61,  p.  22,  Jan.  7,  1909.  Engr.  Record,  Vol.  59,  p. 
9,  Jan.  2.  1909. 

1908— New  Haven,  Conn.  Standpipe.  50  ft.  dia..  25  ft.  high.  Cap. 
375,000  gal.    Engr.  News.  Vol.  59.  p.  191,  Feb.  20,  1908. 

190^£mpalme,  Sonora,   Mexico.    Standpipe.    30  ft.   dia.,  90  ft  high. 
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Cap.  475,000  gal.  Engr.  News,  Vol.  62.  p.  635,  Dec  9,  1909.  Mun.  Jour. 
&  Engr.,  Vol.  28,  p.  828,  June  8,  1910.  Railway  Age-Gazcttc.  Vol.  47,  p. 
469.  Sept.  10.  1909. 

1909— San  Francisco.  Cal.  Two  Tanks.  Each  17  ft  dia..  20  ft  deep. 
Cap.  32.400  gal.  14  ft.  above  ground  carried  on  4  in.  reinforced  concrete  slate- 
Engr.  Record.  Vol.  61,  p.  726,  June  4,  1910. 

1909 — Cajame.  Sonora,  Mexico.  Tank.  With  dome '  supported  bottom. 
Cap.  60,000  gal.    Engr.  Record.  Vol.  61,  p.  248.  Feb.  26^  1910. 

1909— Montview  Station.  Va.  Tank.  30  ft.  dia.  Cap.  100^000  gal. 
Engr.  Record,  Vol.  60.  p.  447.  Oct.  16,  1909. 

1909 — Bridgewater,  Mass..  State  Farm  Standpipe.  30  ft.  dia..  78  ft  high. 
Cap.  413,000  gal.  Jour,  of  Ass*n  of  Engr.  Soc,  Vol.  XLVI,  p.  399,  June, 
1911. 

1909 — Manchester,  Mass.  Standpipe.  50  ft.  dia..  72  ft.  hign.  Cap.  1,060,- 
000  gal.  Jour,  of  Ass'n  of  Engr.  Soc,  Vol.  XLVI.  p.  399,  June,  1911. 

1909 — Lisbon  Falls,  Me.  Standpipe.  50  ft  dia.,  62  6.  high.  Cap.  913,- 
000  gal.    Jour,  of  Ass'n  of  Engr.  Soc.  Vol.  XLVI.  p.  398,  June  1911. 

1909— Spokane,  Portland  &  Seattle  Ry.  Tank.  24  ft.  dia..  16  ft.  high. 
Cap.  48,000  gal.    Ry.  &  Engr.  Review.  Vol.  49,  p.  852,  Sept.  25,  1909. 

1909 — Ann  Arbor,  Mich.  Two  Rectangular  Tanks.  10  ft.  x  40  ft,  13  ft 
deep.  Cap.  27,850  gal. ;  8  ft.  x  30  ft.,  13  ft.  deep.  Cap.  17,000  gal.  Engr. 
Record,  Vol.  64.  p.  481,  Oct  21,  1911. 

1910— Westerly,  R.  I.  Standpipe.  40  ft.  dia..  70  ft.  high.  Cap.  650.000 
gal.  Canadian  Engineer,  Vol.  19,  p.  430,  Sept.  29,  1910.  Engjr.  Contracting. 
Vol.  34.  p.  284,  Oct.  5.  1910.  Engr.  Contracting,  Vol.  36.  p.  371.  Oct  11. 
1911.  Jour,  of  Ass'n  of  Engr.  Soc,  Vol.  XLVI.  p.  404,  June.  1911.  Proc 
Am.  Soc.  C.  E.,  Vol.  37,  p.  1025. 

1910— Rockland,  Mass.  Standpipe.  46  ft.  dia..  104  ft  high.  Cap. 
1,300,000  gal.    Jour,  of  Ass'n  of  Engr.  Soc,  June,  19n. 

1910— Cherry  Valley,  Mass.  Standpipe  40  ft.  dia.,  21  ft.  high.  Cap. 
200,000  gal. 

1910— Rockdale,  Mass.  Standpipe.  40  ft.  dia.,  21  ft.  high.  Cap.  20ft- 
000  gal. 

1910 — Kensington,  Conn.  Reservoir.  50  ft.  dia.,  21  ft  high.  Cap.  300.- 
000  gal.    Engr.  Record,  Vol.  63,  p.  183.  Feb.  la  1911. 

191(>_Waverly,  Ohio.  Standpipe.  22  ft  dia.,  82  ft.  high.  Cap.  12a000 
gal.  Engr.  Record,  Vol.  64,  p.  137,  July  29,  1911.  Cement  Age.  Vol.  13.  p. 
18,  July.  1911. 

1910 — Virginia.  Minn.  Reservoir.  45  ft.  dia.,  21  ft.  deep.  Cap.  250,- 
000  gal.  

1911— Ashland,  Mass.     Standpipe.    40  ft  dia.,  32  ft.  high.     Cap.  30a000 

gal. 

1911— Key  West.  Fla.,  U.  S.  Naval  Station.  Standnipe.  80  ft.  dii..  40 
ft.  hifjh.    Cap.  1,500,000  gal.    Engr.  News,  Vol.  65.  p.  492,  April  20,  1911. 

1911 — Savannah,  Ga.  Tank.  Tower  187  ft.  high  tapering  from  35  ft 
dia.  at  ground  line  to  25  ft.  in  dia.  at  top.  2  water  reservoirs,  one  abovr  the 
other.     Total  cap.  150.000  gal.    Engr.  News.  Vol.  66.  p.  260.  Aug.  31.  1911. 

1911— Sir  John's  Run.  W.  Va.  Tank.  24  ft  dia.,  30  ft.  6  in.  high.  Cap. 
100,000  gal. 

Reference  Books. 

"  Concrete  Construction,  Methods  and  Costs,**  by  H.  P.  Gillette  and  C.  S 
Hill.  "  Reinforced  Concrete  for  Standpipes  and  Tanks,"  by  Charles  B,  Bur- 
dick.    "  Water  Storage  in  Elevated  Tanks  and  Standoipes,'*  by  H.  E  Hortoa 

Journal  of  the  Western  Society  of  Engineers.  Vol.  14,  p.  129,  June,  1909. 
"  Concrete  and  Reinforced  Concrete  Construction,"  by  Homer  A.  Reid.  "  Con- 
crete— Plain  and  Reinforced,"  by  Taylor  &  Thompson.  "  Hand  Book  of  Cost 
Data,"  by  H.  P.  Gillette.  "  Engineer's  Pocketbook  of  Reinforced  Concrete," 
by  Lee  Heidenreich. 


CONCRETE  TANKS,  STANDPIPES  AND  RESERVOIRS  147 


DISCUSSION. 

The  President: — We  will  discuss  the  report  of  the  committee 
on  concrete  tank  construction.    Mr.  F.  E.  Weise  is  chairman. 

Mr.  J.  H.  Markley: — Has  the  committee  any  information  in 
regard  to  cost,  as  compared  with  the  cost  of  iron  and  wooden  tanks  ? 
The  President: — I  believe  they  have. 

Mr.  Weise: — In  some  of  the  descriptions  that  accompany  this 
paper,  statements  of  the  cost  have  been  given,  but  the  committee 
did  not  go  into  the  matter  of  cost  with  a  view  to  making  a  complete 
analysis  of  it,  because  the  conditions  in  the  individual  cases  that  we 
were  able  to  get  at  vary  so  much  that  we  could  not  obtain  any  good 
figures,  or  figures  that  one  could  apply  somewhere  else.  It  is  gen- 
erally admitted,  however,  that  the  reinforced  concrete  tank  costs 
considerably  more  than  either  a  steel  or  wooden  tank,  but  its  perma- 
nent construction  and  the  low  cost  of  maintenance  is  the  big  argu- 
ment in  its  favor. 

The  President: — Now  Mr.  Markley,  we  would  like  to  hear 
from  you ;  Mr.  Aaron  Markley. 

Mr.  A.  S.  Markley: — As  I  have  never  seen  a  concrete  tank,  I 
hardly  know  of  any  argument  for  or  against  it.  It  is  something 
new  to  me  and  I  am  just  waiting  to  hear  what  the  others  have  to 
say.    I  may  have  something  to  say  on  the  subject  later. 

The  President : — Are  there  any  other  members  present  who  are 
familiar  with  this  form  of  construction? 

Mr.  Strouse: — I  sent  to  the  committee  a  drawing  and  a  brief 
description  of  the  tank  that  was  constructed  for  the  Baltimore  & 
Ohio  R.  R.  I  do  not  know  that  I  have  anything  more  to  say  than 
was  given  in  that  description.  The  tank  has  been  in  use  only  some 
three  or  four  weeks,  and  we  have  not  had  time  to  determine  defi- 
nitely on  the  waterproofing  features.  So  far,  it  has  not  leaked.  It 
has  sweated  a  good  deal  and,  of  course,  has  discolored  the  outer 
surface.  In  this  particular  tank  the  forms  were  of  interest  to  me, 
in  that  two  concentric  metal  forms  were  used  and  a  section  of 
about  five  feet  was  constructed  at  a  time.  As  the  concrete  hard- 
ened, it  was  allowed  to  stand  about  a  day,  the  forms  were  loosened 
and  raised  up  and  supported ;  that  is,  separated  by  separators  which 
were  removed  as  the  next  section  of  concrete  was  placed.  In  the 
report  I  made  mention  of  the  method  of  joining  the  new  concrete 
to  the  old. 
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The  only  effort  made  there  to  get  a  perfect  bond  was  to  clean 
the  top  surface  of  the  previous  section  thoroughly  with  wire 
brushes,  and  then  to  place  on  that  surface  a  g^out  of  cement  and  a 
small  quantity  of  hydrate  of  lime.  Each  section  required  about  two 
days ;  that  is  to  say,  one  day  for  filling  the  section  and  one  day  for 
the  material  to  harden  and  to  move  the  forms.  The  water  was  not 
turned  into  the  tank  for  about  thirty  days,  and  when  it  was  first 
turned  on  several  small  leaks  developed,  but  lately  nothing  has 
shown  up  that  would  indicate  that  the  tank  is  not  substantially  water 
tight.  As  I  say,  a  small  amount  of  moisture  has  gathered  on  the 
outside,  that  has  followed  down  the  walls  and  discolored  the  paint 
that  was  applied  to  the  outside,  but  I  am  of  the  opinion  that  this 
particular  style  of  tank  construction  is  good;  it  is  bound  to  be  re- 
liable and  economical.  Of  course  it  is  more  expensive  than  wooden 
or  steel  tanks  at  first  cost,  but  I  think  it  will  be  cheaper  in  the  loDg 
run. 

Mr.  O'Neill : — I  would  like  to  ask  the  gentleman  if  the  leaks 
developed  at  the  meeting  points  of  the  partly  dry  joints,  or  did  they 
develop  through  the  body  of  the  concrete  that  was  deposited  during 
the  day. 

Mr.  Strouse: — ^Apparently  the  moisture  comes  through  the 
concrete  indiscriminately;  it  don't  seem  to  come  through  at  the 
joints  any  more  than  at  any  other  place. 

Mr.  O'Neill : — ^Tell  us  what  the  mixture  was. 

Mr.  Strouse: — One  to  four,  with  approximately  five  per  cent 
of  hydrate  of  lime. 

Mr.  O'Neill: — How  wet  was  that  mixture? 

Mr.  Strouse : — Quite  wet — so  that  in  pouring  it  could  be  tiior- 
oughly  stirred  around. 

Mr.  O'Neill: — It  would  appear,  then,  that  we  would  need 
something  in  the  way  of  waterproofing  besides  a  good,  fairly  rich 
mixture  of  concrete,  in  order  to  hold  water. 

Mr.  Strouse: — I  have  always  felt  so;  yes,  sir. 

Mr.  O'Neill :— I  too  think  so. 

Mr.  Sheldon: — I  notice  that  in  most  of  those  tests  it  says  that 
sharp  sand  shall  be  used,  without  designating  whether  it  shall  be 
coarse,  fine  or  medium.  There  is  a  very  great  difference  in  the 
character  of  the  voids  in  sand.  What  we  call  very  fine  sand  has 
voids  of  nearly  50  per  cent.  A  clean  sand  of  varying  texture,  run- 
ning rather  to  the  coarse,  will  sometimes  have  as  low  as  10  per  cent 
of  voids.  This  fact  might  have  a  bearing  on  the  quantity  of  cement 
required  and  also  on  the  waterproofing  qualities  of  the  tank.  In  oth- 
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er  words  the  texture  of  the  sand  used  is  important.  I  think  the 
Universal  Portland  Cement  Co.  has  made  some  exhaustive  tests  with 
different  grades  of  sand  and  it  might  be  interesting  to  get  the  result 
of  those  tests.  I  think  they  have  found  also  that  too  little  moisture 
is  objectionable;  and  so  is  too  much;  so  that  when  the  water  has 
evaporated,  the  space  occupied  by  it  is  there  and  will  be  filled  by 
other"  water  when  the  tank  is  full.  I  think  that  it  is  possible  to 
have  the  mixture  too  wet,  as  well  as  too  dry. 

Mr.  Strouse: — We  used  what  I  think  was  termed  No.  3  sand 
from  a  sand  works  right  in  the  vicinity  of  where  this  work  was 
done.  It  is  really  a  glass  sand.  The  rock  is  excavated  from  the 
hills  and  crushed  and  washed,  and  in  the  disposition  of  this  sand 
they  have  several  grades :  one  a  very  fine  sand  that  is  used  by  the 
glass  companies,  and  another  that  is  considerably  coarser  and  not 
quite  as  clean  as  the  glass  sand.  We  used  sand  that  had  a  slight 
amount  of  coloring  matter  in  it,  and  of  a  grade  that  is  not  generally 
used  by  the  glass  manufacturers.  I  would  say  that  the  sand  is  prob- 
ably of  the  character  that  Mr.  Sheldon  has  in  mind — a  sand  that 
contains  quite  a  quantity  of  very  fine  particles  resulting  from  the 
operation  of  crushing  it;  and  then,  with  that,  a  coarser  grade. 

The  President: — Has  some  one  else  any  direct  information  or 
experience  in  regard  to  that  type  of  construction? 

Mr.  Weise: — Some  inquiries  have  been  made  regarding  the 
thickness  of  the  walls.  In  the  first  place,  before  we  leave  the  sand 
question,  I  notice  that  in  every  specification  that  is  given  the  pro- 
portions of  cement,  sand  and  gravel  vary.  I  think  that  is  largely 
due  to  local  conditions;  that  the  people  who  have  it  in  charge  will 
vary  their  proportions  according  to  the  material  they  have  to  work 
with.  Sometimes  one  cannot  get  just  the  kind  of  sand  that  is 
wanted.  I  know  that  on  our  road,  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.,  we  are  obliged  to  vary  the  proportions  because  we  some- 
times cannot  get  the  kind  of  material  desired  without  hauling  it  long 
distances. 

In  the  matter  of  thickness  of  walls  there  is  much  difference  of 
opinion.  In  some  cases  walls  are  made  very  thick,  while  in  other 
cases  they  are  very  thin.^  There  are  shallow  tanks  where  the  walls 
are  only  three  inches  thick  at  the  top  and  six  inches  at  the  bottom, 
and  they  may  vary  from  six  to  ten  inches  at  the  bottom.  In  some 
of  the  higher  towers  the  walls  are  as  thick  as  18  inches  at  the  bot- 
tom. That  is  a  matter  of  design  and  has  to  be  figured  out  by  the 
individual  who  is  building  the  tank.  It  is  usually  allowed  that  the 
reinforcement  will  take  care  of  the  tension  or  stress  in  the  walls,  and 
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they  don't  figure  very  much  on  the  strength  of  the  concrete  to  re- 
sist tension,  because,  where  the  depth  of  water  gets  to  be  about  50 
feet  or  so,  the  pressure  exceeds  the  tension  that  the  concrete  will 
stand. 

The  usual  experience  leads  us  to  this,  that  the  tendency  of  the 
tank,  when  it  is  filled  with  water,  is  to  expand;  and,  naturally, 
where  the  pressure  is  great  enough,  the  concrete  will  have  to  give 
to  a  certain  extent  and  will  form  very  minute  cracks,  sometimes  very 
close  together ;  in  fact  the  cracks  are  so  small  that  they  cannot  be 
seen  with  the  naked  eye,  and  can  be  observed  only  after  the  tank  has 
been  emptied  by  noticing  little  lines  of  water  along  the  surface  of 
the  concrete.  These  cracks,  while  they  are  not  serious,  allow  some 
water  to  seep  through,  but  after  a  while  these  spaces  fill  up,  and  in 
most  of  these  descriptions  you  will  find  that  during  the  first  few 
weeks  there  was  a  slight  seepage  at  the  base  of  the  tank,  which 
afterwards  disappears. 

Mr.  J.  H.  Markley: — I  do  not  wish  to  criticise  Mr.  Strouse's 
method  of  putting  up  a  tank,  but  if  I  were  doing  it  I  believe  I  would 
make  the  concreting  continuous,  and  not  stop  until  the  entire  volume 
was  poured  and  the  tank  completed.  There  is  a  danger  in  uniting 
new  and  old  concrete  that  no  man  can  foresee  or  foretell.  Of  course 
there  are  some  who  can  do  that  and  do  it  properly,  while  there  arc 
a  great  many  who  cannot.  It  can  be  done  by  erecting  either  the  out- 
side or  inside  casing  clear  to  the  top,  and  in  either  case  there  is  a 
section  of  two,  three  or  four  feet,  just  high  enough  so  that  the  work- 
men can  spread  down  in  and  keep  adding  to  the  wall  as  they  build 
up,  and  keep  that  going  continuously  until  the  tank  is  completed. 

I  do  not  recall  that  any  one  mentioned  using  washed  sand, 
which  is  the  kind  that  should  be  used  in  work  of  this  character. 
Clay  and  other  foreign  matter  should  be  excluded.  Qay  would  be 
especially  dangerous  in  a  structure  of  this  kind,  while  in  heavy 
work  it  might  not  be  so  considered. 

Mr.  Strouse : — What  Mr.  Markley  has  said  in  regard  to  con- 
tinuous operation  might  apply  in  shallow  tanks.  I  am  somewhat  in 
doubt,  however,  as  to  the  result  he  would  obtain  where  the  tanks 
were  deep.  The  tank  in  question  was  30  feet  high,  and  I  am  of  the 
opinion,— in  fact,  I  am  quite  well  satisfied,— that  if  the  forms  had 
been  placed  at  one  time  and  had  been  filled  entirely  from  the  top, 
that  we  would  have  gotten  poor  results.  My  reason  for  this  belief  is 
that  a  few  years  ago  we  had  a  piece  of  work  where  deep  girders 
were  covered  with  concrete.  Reinforcing  rods  ran  along  the  side  of 
the  girder,  through  which  were  passed  stifFeners.    The  forms  were 
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built  the  entire  depth  of  the  girder,  about  10  feet.  Concrete  was 
poured  in  from  the  top,  and  it  was  supposed  to  have  been  distrib- 
uted evenly  along  the  length  of  the  girder.  Some  six  months  or  a 
year  after  this  work  had  been  completed  we  discovered  some  cracks 
forming  along  the  bottom  of  the  girder,  on  the  lower  flange.  Upon 
investigation,  we  found  that  the  material  encasing  the  bottom  of 
the  girder  was  composed  principally  of  sand  and  cement,  with  very 
little  or  no  stone.  Apparently,  in  pouring  the  concrete  to  the  depth 
of  ten  feet  through  the  reinforcing  rods,  the  stone  had  been  pre- 
vented from  following  down  with  the  concrete,  and  the  result  was 
that  we  got  plenty  of  stone  in  the  upper  portion  of  the  structure, 
but  practically  none  in  the  bottom,  and,  for  some  reason  or  other, 
the  white  substance  that  collects  on  the  surfaces  of  freshly  placed 
concrete,  had  collected  at  places  in  the  bottom  portion  of  this  work, 
which  rendered  the  concrete  practically  useless.  We  had  to  remove 
a  great  deal  of  it,  and  I  am  very  strongly  of  the  belief  that  if  an 
effort  were  made  to  pour  concrete  from  the  top  for  a  depth  of  even 
20  feet,  that  the  same  thing  would  happen. 

I  would  say  further  that  this  particular  construction  was  cheap- 
ened by  the  use  of  the  steel  forms.  A  section  about  five  or  five  and 
a  half  feet  was  used  and  the  taper  was  formed  by  placing  thin  sheets 
of  metal  over  the  joints  and  tightening  up  or  loosening  the  bolts 
to  the  proper  perimeter.  When  the  work  was  completed,  the  forms 
were  taken  down  and  they  will  be  good  for  the  building  of  a  great 
many  tanks,  which,  of  course,  will  cheapen  the  cost  of  other  tanks 
to  be  built  by  the  concern  that  constructed  the  one  for  our  road. 

Mr.  J.  H.  Markley: — Mr.  President,  I  believe  that  Mr.  Strouse 
misconstrued  my  meaning.  It  was  my  idea  to  use  two,  three,  or  four 
sections  at  a  time  and  keep  building  up,  and  not  to  pour  it  from  the 
top.  I  had  occasion  two  years  ago  to  encase  a  pier  thirty  feet  high 
and  eighteen  inches  thick  with  concrete,  and  I  used  that  method  in 
doing  the  work.  We  began  in  the  morning  and  kept  on  continuous- 
ly till  the  second  morning,  when  the  work  was  completed.  We  ex- 
perienced no  trouble  whatever  and  found  no  evil  results.  I  believe 
that  could  be  accomplished  with  proper  bracing  up,  in  the  case  of 
a  tank,  using  the  movable  sections  either  on  the  inside  or  outside 
and  make  the  fall  of  the  concrete  not  so  far  as  it  would  be  from 
the  top,  say  three,  four  or  five  feet. 

Mr.  O'Neill: — I  would  like  to  ask,  if  the  small  cracks  develop- 
ing in  the  concrete  would  not  be  disastrous  to  the  steel  reinforce- 
ment? It  seems  to  me  that  it  would  be  if  the  water  came  in  con- 
tact with  the  steel  that  we  get  nowadays  for  that  purpose. 
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Mr.  Weise : — I  do  not  know.  That  is  a  part  of  the  subject  that 
nobody  mentioned  and  I  have  not  thought  of  seriously,  but  the 
cracks  that  I  spoke  of,  that  develop  from  expansion  at  the  bottom, 
and  the  concrete  is  stressed  beyond  what  it  will  stand,  are  very 
small,  infinitesimally  small ;  in  fact  so  small  that  one  cannot  notice 
them ;  only  that  after  the  tank  is  empty,  one  can  notice  along  the 
surface,  little  wet  lines  that  show  where  the  water  is  oozing  out  be- 
cause the  concrete  is  coming  back  into  place.  I  don't  think  that 
enough  water  is  in  there  to  do  any  harm  to  the  steel,  as  those  cracks 
gradually  fill  up  with  sediment  or  deposits  from  the  water.  There 
is  a  chance,  however,  that  if  the  concrete  is  not  properly  placed,  lit- 
tle pockets  will  form  along  the  line  of  reinforcement  that  may 
eventually  result  in  the  corrosion  of  the  steel  or  result  in  cracks 
larger  than  those  I  speak  of,  but  that  would  be  owing  to  a  fault  in 
workmanship. 

The  President: — A  relative  of  mine  designed  a  tank  in  Wis- 
consin for  an  industrial  concern,  and,  as  we  all  know,  industrial 
concerns  usually  take  up  such  things  quicker  than  railroads  do. 
This  tank  was  about  sixty  feet  high — ^thirty  feet  in  the  ground  and 
thirty  feet  above  ground.  The  portion  under  ground  was  not  re- 
inforced, but  that  above  ground  was.  The  tank  is  giving  excellent 
service.  It  was  about  twenty-four  feet  in  diameter.  I  cannot  tell 
you  anything  about  the  thickness  of  the  walls.  I  have  seen  it  only 
once  and  did  not  pay  much  attention  to  it. 

What  is  the  pleasure  of  the  convention?  Is  it  your  desire  to 
continue  the  discussion  of  this  report,  or  shall  we  drop  it  here  and 
continue  the  subject  for  next  year?  We  all  agree,  I  think,  from  the 
discussion  that  we  have  had,  that  the  construction  of  concrete  tanks 
is  rather  in  its  infancy,  as  yet,  and  that  developments  are  coming 
right  along;  that  is,  it  is  a  very  live  subject  for  us  to  continue  to  in- 
vestigate. 

Mr.  J.  H.  Markley : — I  believe  it  would  be  wise  to  continue  it. 

The  President: — Will  you  make  that  in  the  form  of  a  motion? 

Mr.  Markley: — Yes  sir. 

The  President: — It  has  been  moved  and  seconded,  gentlemen, 
that  this  subject  be  continued  for  further  investigation.  I  would 
suggest  to  the  incoming  president  that  he  retain  Mr.  Weise  as  chair- 
man of  that  committee. 

The  motion  was  carried. 
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REPORT    OF    COMMITTEE. 

The  committee  sent  out  a  letter  to  members  of  the  association  and  others 
asking  what  results  they  had  secured  from  using  brick  veneer  for  station 
buildings.  The  replies  indicate  that  but  very  few  roads  use  brick  veneer  to 
any  extent  for  this  purpose,  and  a  large  number  advise  that  they  have  not 
had  any  experience  with  that  type  of  structure.  Several  members  of  the 
committee  have  had  no  experience  with  brick  veneer,  and  one  who  had  some 
experience  has  had  considerable  trouble  with  the  veneer  jarring  loose  from 
the  wood  work,  especially  around  the  window  and  door  frames,  on  account 
of  the  vibration  from  passing  trains  and  the  generally  severe  service  a  station 
building  has  to  withstand. 

Taking  into  consideration  the  cost  of  lumber  and  the  additional  ex- 
pense for  a  suitable  foundation  which  would  withstand  the  vibration  caused 
by  the  passing  of  high-speed  trains,  many  of  the  members  are  of  the  opinion 
that  the  saving  of  the  cost  of  brick  veneer  over  that  of  a  solid  brick  structure 
would  not  justify  veneering.  This  also  brings  up  the  question  of  the  advisa- 
bility of  placing  a  brick  veneer  building  on  an  expensive  foundation. 

As  for  fire  protection,  it  is  not  considered  that  brick  veneered  buildings 
are  very  much  superior  to  ordinary  frame  structures,  as  but  a  small  percent- 
age of  fires  that  damage  or  destroy  buildings  have  their  origin  in  the  outside 
walls. 

The  Toledo,  Peoria  &  Western  Ry.,  the  Chicago,  Burlington  &  Quincy 
R.  R.,  and  other  roads  a/re  constructing  such  buildings,  and  consider  them  as 
being  in  line  with  good  practice.  A  number  of  letters  have  been  received, 
giving  the  experience  and  opinions  of  members,  in  connection  with  this  sub- 
ject and  we  would  recommend  that  they  be  published  as  a  part  of  this  re- 
port in  order  that  the  association  receive  the  benefit  of  all  that  has  been  of- 
fered in  connection  therewith. 

EXTRACTS  FROM  LETTERS. 

C.  F.  Loweth,  C.  M.  &  St.  P.  Ry. : — We  have  very  few  buildings  of  this 
character  on  our  system,  and  it  is  seldom  that  this  form  of  construction  is 
considered  advisable.  When  lumber  was  cheap  a  brick  veneer  building  cost 
much  less  than  one  with  solid  brick  walls,  but  now  that  the  price  of  lumber 
is  very  much  higher  there  is  not  enough  difference  in  cost  to  justify  the 
former.  The  brick  veneer  building  has  practically  two  walls,  the  outer 
of  brick  and  the  inner  of  frame,  thus  making  the  structure  less  stable  than 
one  built  entirely  of  brick  or  of  wood,  and  the  fireproof  qualities  are  only 
slightly  better  than  of  a  frame  building. 

J.  H.  Markley,  Toledo,  Peoria  &  Western  Ry. : — We  have  four  brick 
veneered  station  buildings  and  we  like  them  so  well  that  we  are  going  to 
build  another  this  season.  Two  of  these  cost  $10,000  each.  They  are  lo- 
cated at  Sheldon  and  Watseka,  111.  Another  costing  $6,000  is  located  at 
Washington,  111. 
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To  tie  the  brick  and  the  frame  we  use  a  wall  tie  made  of  ^Ivanized  iron. 
These  are  placed  opposite  each  stud  at  every  fifth  course  of  brick. 

J.  A.  Landstrand,  C,  M.  &  St.  P.  Ry. :— We  have  built  station  buildings 
with  brick  veneer  to  a  limited  extent,  and  so  far  as  their  stability  is  con- 
cerned we  have  found  them  satisfactory.  This  class  of  construction  is  not 
considered  favorable,  however,  because  there  is  little  or  no  difference  between 
the  cost  of  a  brick  veneer  building  and  one  built  with  solid  walls.  The  dis- 
advantages in  brick  veneer  buildings  are  the  greater  fire  risk,  and  the  fact  that 
the  cost  of  construction  is  not  materially  cheapened.  On  the  other  hand, 
there  might  be  localities  where  such  construction  would  be  advantageous,  on 
account  of  the  lighter  load  on  the  foundation. 

J.  Rivett,  C.  B.  &  Q.  R.  R. : — ^About  12  years  ago  we  built  a  passenger 
station  at  Plattsmouth,  Nebr..  which  was  veneered  with  four  inches  of 
pressed  brick.  This  building  is  on  a  concrete  foundation,  and  the  plat- 
forms are  of  brick  laid  flat.  This  building  stands  within  18  ft  of  the  main 
line  where  there  is  heavy  freight  traffic  and  today  the  brick  work  is  in  good 
condition.  After  this  experience  we  feel  justified  in  constructing  other 
buildings  of  a  like  character.  Until  the  present  year  this  was  the  only 
station  of  the  kind  on  the  lines  west  of  the  Missouri  River. 

We  are  now  building  veneered  station  buildings  at  Walthill,  Alma  and 
Harvard,  Nebr.,  the  two  last  named  being  for  passenger  use  only,  and  the 
first  named  for  both  passenger  and  freight.  These  stations  wiW  have  concrete 
foundations;  the  studs  will  be  2x6  in.,  sheathed  on  the  outside  with  1  in. 
boards.  The  brick  will  be  laid  against  the  sheathing  and  in  every  fourth 
course  we  drive  a  16-d  wire  nail  into  each  stud  for  a  wall  tie,  leaving  the 
head  of  the  nail  extend  about  one  inch  into  the  mortar  in  the  joint.  The 
heads  of  these  nails  are  flattened  to  avoid  making  a  large  joint.  The  space 
between  the  brick  and  the  sheathing  is  filled  with  mortar  for  a  height  of  five 
feet  above  the  platform,  on  account  of  the  liability  of  the  walls  being  struck 
by  trucks,  barrels  and  other  heavy  freight,  which  is  then  much  less  liable  to 
injury.    Angle  iron  guards  should  be  put  on  the  comers  for  protection. 

These  stations  are  provided  with  tile  floors,  concrete  window  sills  and 
angle  iron  lintels. 

J.  M.  Brown,  C.  R.  I.  &  P.  Ry. : — I  know  of  but  one  depot  having  brick 
veneer  walls.  This  is  a  very  neat  station,  built  many  years  ago,  and  is  still 
in  good  condition.  At  this  time  I  do  not  think  it  advisable  to  build  frame 
buildings,  .and  then  veneer  theni  with  something  else.  Formerly  when  lum- 
ber was  cheaper,  it  was  advantageous  to  do  this,  but  since  the  advance  in  the 
price  of  lumber  and  since  hollow  tile  can  be  secured  so  cheaply,  I  would 
advise  against  the  use  of  the  veneer  type  of  buildings. 

M.   E.   GUMPHREV, 
J.   D.    MOEN, 
W.  Beahan, 
R.  O.  Elliott, 

W.   A.   CONKLING, 

Committee. 

DISCUSSION. 

Mr.  Penwell : — This  is  a  live  subject  to  me,  for  the  reason  that 
we  are  using  tile  roofs  to  some  extent.  They  have  g^ven  such  good 
satisfaction  that  we  want  to  continue  using  them.  We  are  even  put- 
ting them  on  frame  buildings  but  they  make  such  buildings  look  a 
little  bit  cheap.  Sometimes  we  cannot  get  sufficient  money  to  erect 
a  good  solid  brick  building,  but  with  brick  veneer  we  might  be  able  to 
get  the  outward  appearance  of  such,  together  with  reasonable  fire 
protection  from  without,  especially  with  a  tile  roof.  I  would  like 
to  recommend  some  veneered  buildings  to  our  people  if  I  thought 
they  would  stand.    I  have  had  no  experience  in  that  direction  but  I 
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am  looking  for  information;  I  had  this  matter  in  mind  before  the 
question  was  proposed  to  the  committee  on  subjects*  last  year.  I 
would  like  to  be 'able  to  get  the  appearance  of  a  brick  building  but 
with  a  reduced  cost  from  that  for  solid  walls,  because  solid  brick  is 
too  expensive. 

Mr.  Killani : — Along  the  line  of  the  Intercolonial  Ry.  we  have 
quite  a  number,  probably  25  or  30,  of  brick  veneered  buildings. 
They  are  not  satisfactory,  although  they  have  been  built  quite  a 
number  of  years.  I  do  not  think  there  have  been  any  new  ones  of 
that  kind  built  in  the  last  twenty-five  or  thirty  years.  They  are  now 
built  of  either  wood  or  solid  brick.  Our  terminal  stations  are  built 
of  solid  brick,  upon  concrete  foundations.  The  veneered  buildings 
have  wooden  sills  and  very  often  we  have  to  tear  the  brick  away 
around  the  bottom  to  repair  the  foundation  and  that  makes  them 
unsatisfactory.  Considering  the  price  of  lumber  and  material  of 
various  kinds  we  think  that  we  can  construct  a  solid  brick  building 
very  nearly  as  cheap  as  one  of  frame  veneered  with  brick. 

The  President : — I  would  like  to  have  Mr.  Markley  state  if  the 
buildings  referred  to  in  the  report  have  stone  or  concrete  founda- 
tions. 

Mr.  J.  H.  Markley : — One  has  a  stone  foundation  and  the  oth- 
ers are  of  concrete. 

Mr.  O'Neill: — I  have  not  had  any  experience  with  veneering 
railroad  buildings.  I  have  built  veneered  buildings  as  a  contractor 
and  they  are  still  standing  and  giving  good  satisfaction  as  dwelling 
houses,  but  I  would  not  feel  that  I  could  recommend  that  class  of 
construction  for  public  buildings.  I  do  not  like  a  lath  and  plaster 
wall  for  the  interior  of  a  building  to  be  used  as  a  waiting  room  or 
passenger  station  on  railroads.  Our  plans  have  always  specified 
ceiling  on  the  inside;  even  if  we  build  a  solid  brick  wall  we  use 
ceiling  for  an  interior  finish.  In  such  cases  I  think  there  would  be 
no  economy  in  veneering. 

I  think  that  a  station  could  be  built  with  a  solid  brick  wall  and 
plastered  inside,  for  less  money  than  to  build  a  frame  structure, 
veneer  it  on  the  outside  and  ceil  it  on  the  inside  with  suitable  ma- 
terial for  a  waiting  room  and  then  finish  it  in  oil  and  varnish. 

J.  H.  Markley: — Three  of  our  brick  veneered  stations  were 
lathed  and  plastered.  Upon  the  rough  coat  of  plaster  was  applied 
a  burlap.  Of  course  that  makes  it  rather  expensive,  but  our  people 
wanted  it  that  way  and  they  got  what  they  wanted.  A  good  heavy 
cotton  unbleached  muslin  is  fully  as  good  as  the  burlap,  and  not 
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nearly  so  expensive.    This  will  keep  the  plaster  from  cracking,  and 
paint  can  be  applied  directly  over  it. 

I  am  now  building  a  station  with  brick  veneer  at  Secor,  HI., 
which  is  to  be  ceiled  with  Beaver-board ;  this  is  a  material  composed 
principally  of  wood  pulp.  It  is  some  cheaper  than  the  dressed  and 
matched  ceiling  that  has  been  used  for  that  purpose  for  so  many 
years,  and  is  only  about  half  as  expensive  as  the  plastered  wall  and 
burlap.  The  Beaver-board  that  we  use  runs  from  30  to  36  inches 
wide. 

Mr.  Scribner: — I  was  surprised  a  short  time  ago  to  sec  an 
article  in  a  technical  paper  referring  to  the  cost  of  brick  veneered 
stations.  It  was  written  by  a  man  in  the  brick  business,  who  was 
prejudiced  in  favor  of  his  own  products.  He  stated  that  the  cost  of 
construction  of  several  buildings  that  he  had  known  of  being  con- 
structed of  brick  veneer  was  only  about  from  five  to  fifteen  per  cent 
below  the  cost  of  a  solid  brick  building.  I  had  an  idea  that  there  was 
a  greater  difference  between  the  cost  of  the  two.  The  Burlington 
road  is  at  present  constructing  two  stations  of  this  type,  of  which 
I  have  inspection,  one  at  Fulton,  111.,  and  the  other  at  Knoxville, 
la.  I  find  that  the  cost  of  these  is  very  little  more  than  one-half  what 
it  would  be  for  solid  brick  construction.  However,  that  is  not  quite 
a  fair  comparison,  because  the  stations  with  the  solid  brick  walls 
are  provided  with  better  finishings,  both  inside  and  outside,  than 
are  these  brick  veneered  stations.  The  method  of  constructing  our 
brick  veneered  stations  is  to  place  the  brick  about  an  inch  from  the 
outside  sheathing,  fastening  it  with  a  metal  bond,  either  galvanized 
wire  cloth  or  a  corrugated  or  wrinkled  bond  made  for  the  purpose, 

Mr.  J.  H.  Markley : — This  station  at  Watseka,  111.,  is  at  the 
junction  of  the  Chicago  &  Eastern  Illinois  R.  R.  Perhaps  my  broth- 
er, A.  S.  Markley,  will  tell  us  what  he  thinks  of  it. 

Mr.  A.  S.  Markley : — A  brick  veneered  wall  is  not  nearly  as 
good  as  a  solid  wall  in  my  estimation.  Since  my  brother  has  raised 
the  question,  I  will  tell  you  what  he  has  reference  to,  concerning 
the  Watseka  station.  Mr.  Scribner  states  that  the  Burlington  road 
is  building  their  stations  of  this  kind  with  the  brick  an  inch  from 
the  sheathing.  Even  a  slight  jam  against  the  outside  is  liable  to  jar 
the  brick  loose.  If  I  were  building  a  veneered  building  I  would  lay 
the  brick  as  close  to  the  sheathing  as  possible  and  put  mortar  be- 
tween, joining  the  brick  and  the  sheathing  as  tightly  as  possible  so 
that  in  case  the  brick  did  get  a  jar  it  would  not  be  so  liable  to  become 
damaged.  The  wall  should  be  solid,  at  least  five  feet  above  the 
foundation,  because  freight  men  are  liable  to  slam  goods  against  it 
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Veneered  walls  will  not  withstand  that  kind  of  treatment.  The  con- 
ditions at  Watseka  are  such  that  we  have  experienced  little  or  no 
trouble.  The  contents  of  a  shot-gun  were  at  one  time  accidentally 
discharged  into  the  veneering  and  knocked  out  eight  or  ten  bricks 
which  had  to  be  replaced.  When  it  comes  to  the  upper  part  of  the 
building  —say  from  the  window  sills  up — I  think  that  brick  veneer- 
ing would  answer  the  purpose  very  well.  The  lower  walls  have  to 
be  made  sufficiently  strong  to  withstand  the  knocks  from  baggage 
and  express  trucks,  etc. 

Mr.  J.  H.  Markley: — In  the  building  which  we  are  now  con- 
structing we  are  filling  the  intermediate  inch  space  with  concrete  to 
a  height  of  five  feet  above  the  foundation.  This  will  make  a  fairly 
rigid  wall. 

The  President : — I  doubt  the  wisdom  of  adopting  brick  veneer 
for  station  buildings.  I  believe  the  discussion  has  brought  out  the 
fact  that  the  saving  in  cost  is  not  sufficient  to  warrant  their  use  for 
railroad  buildings.  The  nearest  I  ever  got  to  construction  of  this 
kind  was  in  1905,  when  I  designed  a  small  suburban  station  building 
which  had  a  solid  concrete  wall  to  the  height  of  the  window  sills; 
above  the  line  of  the  window  sills  it  consisted  of  two  brick  walls  with 
a  two  inch  air  space  between,  the  walls  being  tied  together  about 
every  fifth  course.  That  proved  to  be  a  very  warm  building  and  yet 
it  was  not  expensive.  It  was  put  up  by  our  own  forces  and  I  always 
thought  that  buildings  of  that  kind  would  be  about  as  cheap  as  any 
and  would  certainly  be  preferable  to  a  wooden  building  veneered  on 
the  outside. 

Mr.  J.  H.  Markley : — My  objection  to  a  veneered  wall  is  that  it 
contains  so  much  combustible  material  that  there  is  a  great  liability 
of  fire.  The  nearer  we  get  to  incombustible  construction  the  less  the 
liability  of  trouble  from  fires. 

The  President: — Gentlemen,  this  report  has  no  definite  recom- 
mendation. It  is  a  summary  of  the  experience  of  various  persons 
in  connection  with  that  class  of  buildings.  I  think  that  we  ought  to 
accept  the  report  as  presented. 

It  was  so  decided  and  the  subject  discontinued. 


Subject  No.  10. 
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REPORT    OF    COMMITTEE. 

The  features  on  which  this  committee  was  asked  to  report  are  as  fol- 
lows: 

First: — Recommend  the  types  of  roofing  best  suited  for  the  different 
types  of  buildings. 

(a)  With  special  reference  to  kind  and  incline  of  roof. 

(b)  Size  and  location  of  buildings. 

(c)  Necessity  for  painting  or  coating  at  stated  intervals  and  probability 
of  this  being  done.  . 

Second: — Fire  retardant  value. 

Third: — ^Value  of  guarantees,  especially  when  material  is  applied  by 
others  than  the  guarantor. 

Types  of  roofing  best  suited  for  the  different  classes  of  buildings: 

As  a  general  proposition  the  roofings  suitable  for  use  on  railroad  struc- 
tures may  be  divided  mto  five  classes : 

1.  Built-up  roofs,  surfaced  with  gravd,  slag  or  similar  material. 

2.  Built-up  roofs,  surfaced  with  tile  or  brick,  set  in  plastic  material  or 
cement  mortar. 

3.  Built-up  roofs  without  gravel,  slag  or  tile  surface. 

4.  Prepared  roofings,  with  either  smooth,  sanded,  or  pebbled  surface. 

5.  Overlapping  tile,  slate  or  cement  shingles.  Wood  shingles  are  man- 
ifestly unsuited  for  railroad  structures  because  of  the  danger  from  sparks. 
Metals,  other  than  copper  or  Mond  metal,  are  unsuited,  as  it  is  practically 
impossible  to  protect  them  against  corrosion.  However,  on  account  of  the 
practically  prohibitive  cost  of  copper  and  Monel  metal,  the  railroad  com- 
panies have  gone  to  the  use  of  galvanized  iron  or  tin,  where  a  metal  roof  is 
desired.  Galvanized  iron,  in  this  case,  is  preferable  to  tin,  as  it  is  easier  and 
cheaper  to  lay,  does  not  necessitate  wood  roof  sheathing  and  has  as  long 
life  as  the  quality  of  tin  that  is  made  now.  Galvanized  il'on  can  be  used 
without  painting,  but  if  painted  will  last  much  longer.  Tin  must  be  painted 
when  it  is  put  on  or  it  will  soon  rust  out.  Galvanized  iron  should  not  be 
used  on  a  roof  with  incline  less  than  6  in.  to  the  foot,  while  tin  can  be  used 
on  a  roof  with  any  incline. 

1.  Built-up  Roofs  Surfaced  With  Gravel,  Slag  or  Similar  Material. 

The  gravel-  or  slag-surfaced  roof  is  at  its  best  on  the  flatter  inclines.  It 
has  been  used  successfully  on  inclines  as  steep  as  6  in.  to  the  foot,  but 
should  not  be  specified  where  the  incline  exceeds  2  in.  to  the  foot,  except  in 
localities  where  the  roofing  contractors  are  generally  familiar  with  applying 
the  surface  material  on  the  incline  in  question,  and  with  satisfactory  results, 
or  after  definite  arrangements  have  been  made  with  the  contractor  who  is 
to  apply  the  roof. 

Tarred  felt  and  coal  tar  pitch  in  built-up  roofs  have  demonstrated  their 
value  by  long  use.  Poor  roofs  of  this  character,  however,  are  not  rare,  but 
are  directly  traceable  to  one  of  three  features:     Either  the  material  was  not 
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coal  tar  pitch  and  coal  tar  saturated  felt;  or  the  materials  were  impro^y 
applied ;  or  there  was  not  a  sufficient  quantity  used. 

The  principal  cause  of  failure  of  gravel  roofs  has  been  the  use  of  an 
insufficient  amount  of  pitch.  The  number  of  plies  of  felt  count  for  but  little 
except  that  as  the  number  of  plies  increase  the  amount  of  pitch  that  it  is 
practical  to  use  also  increases.  This  type  of  rooting  is  suitaUe  for  all 
classes  of  structures  having  roof  inclines  as  mentioned  above,  and  its  economy 
is  limited  only  by  the  permanency,  the  size  and  the  location  of  the  structure. 

2.  Built-up  Roofs  With  Tile  or  Brick  Set  in  Plastic  Material  ok 

Cement  Mortars. 

The  utility  of  a  tile  or  brick  surface  depends  largely  on  the  purpose  to 
which  the  roof  is  to  be  put  other  than  in  the  keeping  out  of  water,  and,  to 
a  limited  extent,  on  the  character  of  the  structure.  The  tile  or  brick  sur- 
face increases  the  cost  from  four  to  five  times,  and  protects  the  water-proofing 
course  in  such  a  manner  that  its  life  is  practically  the  life  of  the  structure, 
and  they  can  not,  therefore,  be  considered  economical  unless  the  roof  sur- 
face is  to  be  subjected  to  considerable  traffic. 

3.  Built-up  Roofs,  Without  Gravel,  Slag  or  Tile  Surface. 

Where  the  roof  incline  is  too  steep  to  permit  of  gravel  or  slag,  and  the 
character  of  the  structure  requires  a  more  permanent  covering  than  will  be 
provided  by  a  single  layer  of  prepared  roonng,  and  the  artistic  features  do 
not  suggest  overlapping  tile  or  the  slate,  the  desired  result  is  best  accom- 
plished by  using  two  or  more  thicknesses  of  prepared  roofings.  The  sur- 
face layer  may  have  a  smooth  or  pebbled  surface,  but  the  under  layer  or 
layers  must  have  a  smooth  surface.  The  common  two-  or  three-ply  tarred 
roofing  or  the  rubber  roofings  are  best  suited  for  the  under  layer  and  the 
succeeding  layer  should  be  cemented  to  it  with  plastic  pitch  or  asphalt 

4.  Prepared  Roofings,  With  Either  Smooth  or  Sanded  or  Pebbled 

Surfaces. 

These  are,  in  theory,  suited  for  all  classes  of  structures,  and  all  inclines, 
but  they  all  have  fundamental  weaknesses  which  render  them  generally  im- 
practicable for  the  more  or  less  permanent  structures  where  the  roof  incline 
does  not  exceed  2  in.  to  the  foot.  The  weaknesses  referred  to  are  as  follows: 
Being  laid  in  a  single  layer,  a  single  defect  will  cause  a  leak;  the  narrow 
laps  allow  water  to  back  underneath  where  wrinkles  develop;  exposed  nails 
rust  out,  or  when  driven  into  cracks  or  unsound  wood,  work  loose ;  the  smaD 
amount  of  water-proofing,  material,  40  to  70  lbs.  per  100  sq.  ft,  as  compared 
with  a  minimum  of  150  in  a  built-up  roof,  and  total  absence  of,  or  a  limited 
use  of,  surfacing  materials  that  are  in  no  manner  affected  by  the  elements, 
and  give  protection  to  the  water-proofing  material. 

A  paragraph  from  the  conclusions  reported  to  the  Maintenance  of  Way 
Association  can  well  be  quoted  here :  "  Ready  or  prepared  roofings  ire 
recommended  for  use  on  small,  temporary,  and  other  buildings,  where  the 
cost,  considering  maintenance  of  more  expensive  buildings,  is  not  justified; 
for  steep  slopes,  where  a  built-up  coal  tar  roof  can  not  be  used,  and  for  lo- 
cations where  the  skilled  labor  necessary  for  a  built-up  roof  is  not  availaWc. 
The  steeper  the  slope  the  greater  their  relative  value  and  the  wider  their 
economical  field.  The  heavier  varieties  are  in  general  the  more  desirable,  be- 
cause of  their  chance  for  longer  life  and  their  greater  fire-resisting  value. 
In  making  selections,  the  reliability  of  the  manufacturers,  service  tests,  and 
the  cost  should  be  the  governing  factors." 

5.  Overlapping  Tile,  Slate  or  Cement  Shingles. 

These  materials  are  suited  only  for  inclines  in  excess  of  6  in.  to  the 
foot.  Tile  is  most  expensive  and  is  used  only  to  produce  desired  artistic 
effects.  Slate  is  also  used  for  similar  reasons,  but  is  not  as  durable  as  tile, 
and  here  we  might  quote  a  paragraph  from  the  report  of  the  Maintenance 
of  Way  Association  committee  on  roof  coverings: 
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"  Slate  and  tile  of  suitable  quality,  properly  protected  and  fastened,  can 
be  recommended  on  roofs,  with  a  pitch  of  6  inches  to  the  foot  or  over,  when 
the  expense  is  not  the  governing  feature;  and  where  they  aid  in  producing 
the  desired  architectural  effect,  except  where  there  is  much  chance  of  driving 
snow,  when  eight  inches  to  the  foot  should  be  the  flattest  slope  allowed. 
The  use  of  cement  shingles  is  largely  in  the  experimental  stage." 

(a)  Kind  and  Incline  of  Roof  Decks: — The  question  of  incline  has  been 
treated  in  preceding  paragraphs.  There  are  two  general  types  of  roof  decks, 
combustible  (wood)  and  incombustible  (concrete  or  book  tile),  with  wooden 
decks  to  be  covered  either  with  built-up  or  prepared  roofing,  the  smoother 
the  surface  the  better  the  results  obtainable. 

The  roof  boards  should  preferably  be  tongued  and  grooved,  with  close 
joints.  Roughness  or  slight  irregularities  are  not  so  objectionable  where  a 
built-up  roof  is  to  be  used,  because  of  the  larger  volume  of  material  and 
greater  elasticity  in  that  type  of  roof,  but  the  surface  of  the  roof  deck  has 
an  important  bearing  on  the  results,  even  of  built-up  roofs. 

It  is  practicable  to  apply  any  of  the  built-up  or  prepared  types  of  roofings 
to  any  fairly  smooth  wooden  deck,  except  as  the  roof  incline  has  a  bearing 
on  the  built-up  type.  With  decks  of  concrete  or  book  tile,  there  must,  on 
the  steeper  inclines,  be  provision  for  nailing,  and  this  is  usually  provided  for 
by  wooden  nailing  strips  when  the  deck  itself  can  not  be  nailed  into.  The 
heavier  the  roof  covering  the  more  necessary  is  the  nailing.  With  the  built- 
up  type,  having  a  gravel  or  slag  surface,  nailing  is  necessary  when  the  incline 
exceeds  one  inch  to  the  foot,  and  such  a  surface  over  a  built-up  water- 
proofing course  is  impracticable  where  the  incline  exceeds  six  inches  to  the 
foot.  Prepared  roofings  give  relatively  less  satisfaction  on  incombustible 
roof  decks  of  comparatively  flat  incline  than  on  wooden  decks. 

(b)  Size  and  Location  of  Building: — The  smaller  the  building  and  the 
greater  the  distance  from  the  base  of  operation,  of  the  roofing  contractor, 
the  better  is  the  relative  value  of  the  prepared  roofings,  as  the  same  skilled 
labor  is  not  necessary  in  their  application  and  special  tools  or  equipment  are 
unnecessary.  For  instance,  the  extra  cost  per  square  for  transportation  of  men 
and  tools  is  a  comparatively  small  item  on  large  work,  but  on  jobs  of  say 
five  hundred  to  one  thousand  square  feet,  it  would  often  be  almost  prohibi- 
tive. 

(f)  Adaptability  for  Proper  Application  by  Railroad  Men: — All  of  the 
prepared  roofings  can  be  applied  by  the  labor  usually  available  on  railroads 
for  such  work.  The  built-up  types,  particularly  those  having  a  gravel,  slag 
or  tile  surface,  should  be  applied  only  by  workmen  experienced  in  the  use 
of  such  materials,  and  such  labor  is  not  generally  available  outside  of  well- 
organized  roofing  crews. 

(d)  Necessity  for  Painting  or  Coating  at  Stated  Intervals  and  Proh- 
ability  of  this  Being  Done: — The  tile  surface  provides  a  permanent  covering, 
of  approximately  the  same  life  as  that  of  any  structure,  without  maintenance 
of  any  kind.  The  gravel  or  slag  surface,  when  properly  applied,  does  not 
require  attention  or  maintenance  during  practically  the  life  of  the  roof.  When 
the  surface  of  pitch  has  practically  all  worn  away,  so  that  most  of  the 
gravd  has  become  loose  and  leaks  develop,  the  gravel  should  be  removed  and 
two  plies  of  felt  mopped  on  and  then  regraveled  in  the  usual  manner,  at  a 
considerable  saving  in  cost  over  that  of  a  new  roof. 

When  leaks  develop  in  a  gravel  surface  prepared  roof  it  is  usually  on 
account  of  the  original  coating  wearing  away  to  the  extent  that  the  bare 
felt  is  exposed.  It  then  disintegrates  rapidly  and  it  is  not  considered  practi- 
cable or  economical  to  recoat  such  roofs. 

Smooth-surface  prepared  roofings  that  require  painting  are  objectionable, 
as  it  is  often  impracticable  to  do  the  work  between  the  time  when  the  need 
of  it  is  noticed  and  the  time  when  painting  becomes  useless. 

A  grit  or  pebble  surface  on  prepared  roofing  permits  of  a  larger  amount 
of  water-proofing  material  on  the  surface  and  to  some  extent  protects  it  from 
erosion.  It  is  rarely  feasible  to  paint  the  entire  surface  of  a  prepared  roofing 
with  grit  or  pebble  surface,  although  weak  spots  can  be  helped  in  this  man- 
ner.    With   such    roofing  of  good   quality    satisfactory   results   are   usually 
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obtained,  but  there  is  no  necessity  for  coating,  and  any  general  repairs  to  the 
entire  surface  is  not  economical. 

(^)  Fire  Retardant  Value:— The  importance  of  the  roof  covering  from 
the  fire  retardant  point  of  view  caused  the  National  Board  of  Fire  Un- 
derwriters to  authorize  a  special  investigation  of  the  subject  by  the  Under- 
writers' Laboratories,  of  Chicago,  and  a  special  appropriation  was  provided 
for  the  purpose.  The  complexity  of  the  subject  and  the  fact  that  the  in- 
dividuals or  even  associations  can  obtain  little  information  of  value  from  each 
of  such  tests  as  it  is  practicable  for  them  to  make  at  any  expense  that  would 
seem  warranted,  is  indicated  by  the  fact  that  the  laboratory  investigations 
have  cost  upwards  of  ten  thousand  dollars,  to  date. 

At  present  there  are  but  three  classes  of  roofings  recognized  by  the 
National  Board,  namely:  Incombustible,  which  includes  tile,  slate,  brick  and 
metal  inflammable,  including  wooden  shingles;  while  practically  every  other 
type  of  roofing  from  the  best  fdt,  pitch  and  gravel  to  the  lightest  prepared 
roofing  is  in  the  intermediate  class.  Early  in  the  investigation,  the  fact  was 
brought  to  light  that  there  should  be  additional  classes,  and  the  classification 
adopted  at  the  meeting  of  the  National  Fire  Protection  Association  in  New 
York,  May  last,  provides  for  six  classes. 

The  complete  report  is  contained  in  the  National  Fire  Protection  Associa- 
tion Quarterly,  issued  from  87  Milk  St.,  Boston,  Mass.  The  following  ex- 
tracts from  the  report  are  of  special  interest  in  this  connection,  and  show 
the  thoroughness  of  the  investigation. 

EXTRACTS  FROM  REPORT  OF  COMMITTEE  ON  DEVICES  AND 

MATERIALS  ON    PROPOSED    STANDARD    FOR   ROOF 

COVERINGS  AND  TEST  SPECIFICATIONS  FOR 

THEIR    CLASSIFICATION. 

CXASS   A. 

To  include  roof  coverings  which  afford  a  very  high  degree  of  fire  pro- 
tection to  the  roof  structure ;  which  are  not  readily  flammable ;  which  do  not 
carry  or  communicate  fire;  which  do  not  give  off  flammable  vapors  or  gases 
in  large  volumes  when  exposed  to  high  temperatures ;  which  possess  no 
flying  brand  hazard;  which  possess  considerable  blanketing  influence  opoo 
fires  within  the  building,  and  which  are  durable  and  require  repairs  or  re- 
newals only  at  very  infrequent  intervals. 

Composition  Roof  Covering,  with  Brick  Tile  Surface,  Composed  of  l-inch 

Hard  Burned  Clay  Tile,  Laid  in  1   Inch  of 
Portland  Cement  Mortar. 

Covering  constructed  in  strict  accordance  with  the  specifications  advocated 
by  the  committee  on  roofs  and  roofings,  as  published  in  the  annual  pro- 
ceedings of  1908. 

The  covering  consists  of  a  layer  of  water-proofing,  composed  of  fire 
plies  of  tar-saturated  felt  embedded  in  coal  tar  pitch,  and  an  incombustible 
wearing  surface  approximately  2  inches  in  thickness. 

This  roofing  would  come  under  Class  A  when  applied  to  both  ccnn- 
bustible  and  non-combustible  roof  decks  on  inclines  not  exceeding  1  inch  to 
the  foot. 

CLASS  B. 

To  include  roof  coverings  which  afford  a  high  degree  of  fire  protcctioa 
to  the  roof  structure ;  which  are  not  readily  flammable ;  which  do  not  arry 
or  communicate  fire;  which  possess  little  or  no  flying  brand  hazard;  which 
possess  considerable  blanketing  influence  upon  fires  within  the  buildiags; 
and  which  are  durable  and  do  not  require  frequent  repairs  or  renewals. 
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G)mposition   Roof  Covering  with   Gravel   Surface. 

Constructed  in  accordance  with  specifications  advocated  by  the  above- 
mentioned  committee. 

The  covering  is  composed  of  five  plies  of  saturated  felt,  embedded  and 
coated  with  coal  tar  pitch,  into  which  the  surfacing  gravel  is  laid.  This 
covering  would  probably  come  under  Class  B  when  applied  either  to  fireproof 
or  combustible  roof  decks,  and  where  applied  at  inclines  not  exceeding  3  inches 
to  the  foot. 

Note: — It  should  be  explained  that  the  specification  for  this  particular 
type  of  roof  covering  nominates  the  best  possible  practice  in  the  construction 
of  a  so-called  tar  and  gravel  roof.  The  specifications  for  the  felt  and  pitch 
are  rigid,  and  call  for  the  use  of  a  large  quantity  of  pitch  and  gravel.  Cover- 
ings which  depart  from  this  specification  by  reducing  the  quantity  of  gravel 
on  the  surface  and  the  quality  of  felt  and  pitch,  vvrill  undoubtedly  take  a  lower 
classification.  In  fact,  many  of  these  coverings  are  liable  to  aid  in  the 
spread  of  fire  over  their  surfaces,  and  after  being  subjected  to  the  weather 
for  several  years  will  afford  but  little  protection  to  the  roof  deck.  The 
limitation  relative  to  the  height  of  incline  is  considered  to  be  the  maximum 
allowable  height.  It  may  develop  from  the  field  examination  that  it  will  be 
necessary  to  decrease  this  limit. 

Tin  Roofing — Flat  Seams. 

Covering  constructed  and  materials  used  in  strict  accordance  with  the 
specifications  advocated  by  the  aforementioned  committee. 

This  covering  will  probably  fall  in  Qass  B  for  all  inclines. 

Note: — It  should  be  particularly  emphasized  that  the  covering  differs 
materially  from  tin  roof  coverings,  as  usually  laid.  The  specifications  call 
for  the  application  of  a  16-pound  asbestos  sheet,  in  addition  to  the  ordinary 
roofing  felt.  This  very  materially  adds  to  the  fire  resisting  properties  of  the 
covering.  The  specifications  also  provide  for  a  special  form  of  seam,  ^ 
inch  wide,  and  a  thorough  means  of  nailing,  which  is  very  important  in  its 
influence  on  the  life  and  behavior  of  the  covering  under  fire  exposure. 

CXASS  c. 

To  include  roof  coverings  which  afford  a  moderate  degree  of  fire  pro- 
tection to  the  roof  structure;  which  are  not  readily  flammable;  which  do  not 
carry  or  comunicate  fire;  which  possess  little  or  no  flying  brand  hazard; 
which  possess  moderate  blanketing  influence  to  fires  withm  the  building; 
and  which  are  durable,  but  which  require  renewals  at  fairly  infrequent  inter- 
vals. 

Prepared  Roofing — Asbestos   Felt. 

This  covering  is  prepared  ready  to  lay  and  can  be  applied  to  either  com- 
bustible or  non-combustible  decks.  It  will  fall  in  Class  B,  where  applied  to 
incombustible  roof  decks,  and  possibly  in  Class  C  when  applied  to  combustible 
decks. 

It  is  claimed  that  this  covering  is  suitable  for  application  to  practically 
any  incline,  and  if  field  experience  proves  this  to  be  the  case,  it  would 
probably  take  the  indicated  classification  for  all  inclines. 

Note: — ^As  a  word  of  explanation,  it  should  be  said  that  there  are  a 
considerable  number  of  prepared  asbestos  roofings,  and  also  so-called  built- 
up  asbestos  roofings,  on  the  market.  The  classification  given  here  covers  only 
a  specific  type  of  the  prepared  roofing,  which  is  made  up  of  plies  of  asbestos 
felt  paper  cemented  together  with  an  asphaltic  cement.  It  must  not  be  under- 
stood that  the  classification  indicated  would  cover  other  asbestos  roofings. 

CLASS    D. 

To  include  roof  coverings  which  afford  a  slight  degree  of  fire  protection 
to  the  roof  structure ;  which  are  not  readily  flammable ;  which  do  not  readily 
cany  or  communicate  fire;  which  possess  a  moderate  flying  brand  hazard; 
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which  possess  little  blanketing  influence  upon  fires  within  the  building,  and 
which  require  repairs  or  renewals  at  fairly  frequent  intervals. 

Natural  Slate — Laid  Shingle  Fashion. 

Covering  composed  of  slate  9x18  inches,  laid  7^  inches  to  the  weather 
over  sheathing  paper,  and  held  by  two  nails.  This  covering  would  probably 
fall  in  Class  D,  where  applied  to  inclines  not  less  than  6  inches  to  the 
foot. 

Note : — ^The  quality  of  slate  varies  so  widely  that  it  would  not  be  fair 
to  say  that  all  slate  is  entitled  to  this  rating.  It  is  probable  that  some  types 
of  slate  might  be  entitled  to  a  classification  as  high  as  Class  C. 

CLASS  E. 

To  include  roof  coverings  which  afford  little  or  no  fire  protection 
to  the  roof  structure;  which  are  not  readily  flammable;  which  do  not 
readily  carry  or  communicate  fire;  which  possess  a  moderate  flying  brand 
hazard;  which  possess  little  or  no  blanketing  influence  upon  fires  within 
buildings  and  which  may  require  repairs  or  renewals  at  fairly  frequent  in- 
tervals. 

Prepared  Wool  Felt — Stone  Surface. 

Roof  coverings  of  this  general  class,  made  of  the  best  quality  of  ma- 
terials and  thoroughly  covered  with  a  layer  of  incombustible  material,  should 
qualify  for  Class  D. 

It  is  at  present  known  that  many  of  the  so-called  stone  surface  prepared 
roofings  will  not  classify  even  as  high  as  Oass  E.  On  the  other  hand,  it  i$ 
felt  that  there  are  many  coverings  which  will  take  the  classification  indi- 
cated. 

CLASS  p. 

To  include  roof  coverings  which  afford  little  or  no  fire  protection  to 
the  roof  structure;  which  are  readily  flammable;  which  wiH  rapidly  carry 
and  communicate  fire;  which  possess  more  or  less  severe  brand  hazard; 
which  possess  little  or  no  blanketing  influence  to  fires  within  the  building; 
and  which  may  require  repairs  or  renewals  at  fairly  frequent  intervals. 

Prepared  Smooth  Surface  Roofings. 

It  is  believed  that  many  of  the  prepared  smooth  surface  roof  coverings 
will  qualify  for  Class  E,  and  possibly  some  of  them  may  possess  sufficient 
value  to  classify  under  D.  It  is  known,  however,  that  some  of  them  will  fall 
in  Qass  F, 

The  committee  particularly  wishes  to  emphasize  the  hazard  attached  to 
the  use  of  wooden  shingles.  Wooden  shingle  roofs  are  a  menace  to  property, 
and  have  repeatedly  demonstrated  their  hazardous  nature  as  conflagration 
breeders.  Their  use  is  prohibited  by  law  in  many  localities.  It  should  also 
be  noted  that,  as  compared  with  roof  coverings  possessing  fire  retardanl 
properties,  wooden  shingle  roofs  now  require  repairs  and  renewals  at  fairly 
frequent  intervals. 

Guarantees. 

Guarantees  have  become  more  of  a  factor  in  roofing  than  in  any  other 
work  connected  with  building  construction  and  are  frequently  put  in  the 
foreground,  so  that  the  real  point  at  issue,  the  merit  of  the  roofing,  will  be 
overlooked.  They  should,  therefore,  be  subjected  to  the  closest  scrutiny. 
Very  naturally  guarantees  for  five  years  or  ten  years  will  appear  in  the  Kght 
of  a  safeguard,  but  they  are  not  given  because  of  the  sublime  faith  the 
guarantor  has  in  his  roofing  or  because  of  any  generous  impulse  on  his  part, 
to  protect  the  buyer,  but  for  one  purpose  only — to  sell  the  roofings.  For 
the  purpose  of  considering  their  value,  tney  may  be  divided  into  three  classes : 
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First:  Where  the  guarantor  is  responsible,  and  gives  the  guarantee  in 
good  faith.  In  such  cases  the  buyer  has  the  assurance  that  the  roof  will  be 
repaired  if  it  leaks,  but  there  is  not  any  protection  against  damage,  as  a 
guarantee  against  damage  would  be  a  greater  liability  than  any  solvent  con- 
tractor would  assume,  even  with,  the  best  of  roofs.  No  matter  how  often 
leaks  occur,  all  the  owner  can  require  is  that  repairs  be  made  with  reasonable 
promptness,  and,  as  frequently  happens,  it  is  better  to  buy  a  new  roof  than 
to  stand  the  loss  and  inconvenience  caused  by  leaks. 

Second:  When  the  guarantor  is  responsible,  but  purposely  words  the 
guarantee  to  mislead,  and  avoid  legal  responsibility.  This  class  is  the  most 
misleading  and  causes  the  greatest  loss.  It  embraces  the  "painting  every  so 
often"  clause,  usually  calling  for  material  which  the  owner  must  buy  and 
apply  at  certain  specified  times.  One  day  over,  and  the  guarantee  is  in 
doubt.  This  means  a  division  of  responsibility,  and  there  are  literally  dozens 
of  excuses  why  the  manufacturer  is  not  to  blame ;  and  then  include  many  that 
are  fair,  as  roofing  is  frequently  used  on  a  roof  incline  for  which  it  is  en- 
tirely unsuited. 

Third:  Where  the  guarantor  does  not  remain  in  business  or  remain  sol- 
vent for  the  term  of  guarantee.  A  surprisingly  large  percentage  of  firms 
remain  in  business  less  than  five  years,  to  say  nothing  of  ten  years,  and  this 
is  no  more  true  of  any  class  than  of  roofing  contractors. 

Tile,  slate,  copper  and  shingle  roofs  are  rarely  guaranteed  for  more  than 
one  year,  if  at  all,  so  they  need  not  be  considered,  but  it  is  the  two  classes, 
"  prepared  roofing  "  and  "  built-up  gravel  or  slag  roofs  "  that  have  been  and 
are  most  affected  by  long  time  guarantees. 

In  bu3ring  prepared  roofing  the  character  of  the  building,  the  incline 
of  the  roof,  the  chances  of  the  roof  being  recoated  when  needed  (if  roofing 
is  used  that  requires  such  care),  the  length  of  service  the  roof  is  expected 
to  give,  the  experience  of  others  with  the  same  material  used  under  the  same 
conditions  for  as  long  a  time  as  it  is  claimed  it  will  last  (printed  testimonials 
should  not  be  accepted  without  careful  investigation),  and  the  reputation  of 
the  manufacturer  for  fair  dealing;  that  is,  his  practice  of  making  good 
without  written  guarantees  is  a  factor  of  far  greater  importance  than  any 
guarantees.  When,  with  built-up  gravel  or  slag  roofs  it  was  the  general 
custom  to  consider  the  quality  of  material,  amount  of  material  (that  is,  the 
number  of  plies  and  weight  of  felt,  and  pounds  of  pitch),  knowledge  regard- 
ing the  use  of  the  materials  and  records  of  roofs  in  service,  it  was  usual  to 
have  gravel  roofs  last  longer  than  they  do  today;  but  since  the  ten-year 
(guarantee  was  made  the  basis  for  price,  and  contracts  awarded  to  the  lowest 
bidder,  most  of  the  responsible  roofincr  contractors  have  had  no  option  ex- 
cept to  figure  on  a  ten-year  roof,  and  if  the  contract  was  awarded  that  is  all 
they  could  give,  as  it  was  all  they  were  paid  for  or  agreed  to  give.  Generally, 
a  roof  which  requires  no  repairs  for  ten  years  will  sjive  service  for  a  much 
longer  time,  but  naturally  roofs  that  require  repairs  during  the  term  of 
guarantee  are  of  little  value  at  its  expiration. 

In  conclusion,  our  recommendations  are  that  all  structures  with  a  roof 
incline  of  less  than  two  inches  to  the  foot  be  covered  with  a  built-up  gravel 
or  slag  roof,  constructed  under  a  specification,  definite  especially  as  regards 
amount  of  materials,  and  that  there  be  competent  inspectors  to  see  that  the 
specifications  are  fulfilled ;  that  prepared  roofings  be  used  on  temporary  struc- 
tures and  those  of  minor  imoortance  and  all  steeper  inclines,  except  where 
architectural  features  demand  tile  or  slate,  and  that  preference  be  given  to 
the  smooth  surfaced  roofings  where  there  is  a  certainty  of  recoating  when 
needed,  and  to  grit  or  pebble  surfaced  roofings  when  such  care  will  not  be 
necessary;  that  prepared  roofings  be  applied  by  railroad  men,  that  where 
painting  or  coating  is  necessary  there  be  a  system  that  will  insure  a  thorough 
inspection  and  report  on  the  condition  oiF  the  roof  at  least  once  in  six 
months  and  that  from  the  fire  retardant  point  of  view,  roofings  be  selected 
in  the  following  order: 
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Tile,  gravel  or  crushed  stone  or  slag,  metal,  asbestos,  slate,  pebUe  sur- 
face prepared ;  grit  surface  prepared ;  smooth  surface  prepared. 

T.  J.   FULLEM, 

G.  W.  Andrews, 

Committee. 

DISCUSSION. 

The  President : — The  assistant  secretary  will  now  read  the  re- 
port of  the  committee  on  subject  No.  10,  Roofs  and  Roof  Coverings. 

(Mr.  Jutton  read  the  report.) 

The  President : — Before  opening  the  discussion,  I  want  to  say 
that  we  have  with  us  tonight  a  gentleman  who  has  given  the  matter 
of  roofs  and  roof  coverings  considerable  study  in  connection  witii 
his  investigations  for  the  American  Railway  Engineering  Associa- 
tion, and  he  has  promised  to  give  us  a  talk  on  the  same  subject  I 
want  to  introduce  to  you  Mr.  Maurice  Cobum,  principal  assistant 
engineer  of  the  Vandalia  R.  R. 

Mr.  Cobum : — I  did  not  understand  that  I  was  going  to  opoi 
this  discussion.  We  have  had  a  very  interesting  time,  investigating 
the  roofing  question.  The  subject  committee  of  which  I  was  for- 
merly chairman,  took  it  up  because  the  choice  was  left  to  me  and  I 
selected  roofing  because  I  knew  absolutely  nothing  about  it  and 
wanted  to  learn  something. 

The  main  thing  we  have  tried  to  do  has  been  to  get  some  knowl- 
edge of  the  bituminous  roofing  materials  and  their  relative  qualities. 
The  industry  is  a  large  and  growing  one,  but  it  is  a  new  one,  and  al- 
most all  of  the  definite  and  accurate  information  has  been  in  the 
hands  of  the  manufacturers,  so  that  when  we  tried  to  get  some  idea 
of  the  comparative  value  of  these  materials  we  found  it  was  a  diffi- 
cult matter.  Most  of  you  know  how  we  have  all  suffered  from  the 
roofing  salesman  who  has  been  sent  out  without  any  information 
which  he  could  give  us  which  was  of  value.  He  did  not  know  hinh 
self,  and  we  can  not  blame  him  for  not  telling  us  anything.  The 
manufactureres  themselves  often  did  not  know  so  very  much  about 
it,  and  what  they  did  know  they  kept  to  themselves.  We  have  all 
been  told  that  these  various  roofings  were  made  of  a  wonderful 
secret  compound  which  they  have  developed  after  many  years  of 
experience  and  which  it  would  not  do  for  us  to  know  anything 
about. 

In  the  built-up  roofings,  most  of  us  think  that  we  have  the  best 
type  of  a  bituminous  roof,  because  there  we  can  get  all  the  material 
we  want.  With  a  ready  roofing,  the  amount  that  can  be  put  into  a 
roll  is  very  much  limited. 

For  the  built-up  roofings  the  question  arises  as  to  a  choice  be- 
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tween  a  coal  tar  roof  and  an  asphalt  roof.  Our  committee  last  year 
recommended  a  built-up  coal  tar  roof,  for  several  reasons.  The 
asphalt  roof  has  some  very  decided  advantages.  The  coal  tar  melts 
readily  and  gets  brittle  very  easily.  In  the  summer  time  it  is  soft 
and  runs,  and  in  the  winter  time  it  is  brittle  and  cracks;  but  it  is 
easy  of  application  and  it  is  cheaper  than  the  asphalt  material,  both 
as  to  the  first  cost  of  the  material  and  the  cost  of  application.  We  can 
control  the  flowing  of  the  pitch  and  we  can  lay  it  so  it  gives  good 
results.  We  all  know  that  we  have  had  many  good  roofs  which  have 
lasted  as  long  as  anybody  could  expect  a  roof  to  last,  and  often  as 
long  as  we  want  it  to  last. 

The  asphalt  material  is  an  imcertain  quantity;  it  is  a  mixture 
of  several  different  materials.  In  buying  it  one  must  depend  entire- 
ly on  the  word  of  the  man  selling  it,  and  in  laying  it  requires  more 
skill  in  its  application  than  a  coal  tar  roof. 

I  think  that  almost  everybody  agrees  that  we  get  more  for  our 
money  out  of  the  coal  tar  roof.  When  the  asphalt  man  comes  in  to 
see  you  he  will  tell  you,  nine  times  out  of  ten,  that  the  coal  tar  we 
get  nowadays  is  not  as  good  as  it  used  to  be.  We  do  not  think  that 
is  so.  There  have  been  a  gjeat  many  failures  of  coal  tar  roofs  dur- 
ing the  past  few  years,  but  notwithstanding  the  fact  that  the  coal  tar 
industry  is  largely  in  the  hands  of  a  single  concern,  we  think  we  are 
able  to  get  good  roofing  material  and  we  feel  that  this  concern  is 
trying  to  improve  the  quality  of  their  material.  When  it  comes  to 
asphalt,  it  is  made  by  a  great  many  different  people  and  it  is  a  great 
deal  more  difficult  to  get  accurate  results. 

The  water-gas  tar  question  is  by  no  means  a  closed  one,  but  I 
believe  that  practically  all  ag^ee  that  the  small  percentage  of  free 
carbon  contained  makes  its  pitch  a  poor  top  coating,  and  the  most 
practical  roofing  men  seem  to  agjee  that  its  products,  used  either  as 
saturants  or  coatings,  are  not  as  stable  as  those  made  from  coal  tar. 

When  it  comes  to  ready  roofing,  coal  tar  is  not  at  all  a  fit  ma- 
terial, in  our  opinion.  Coal  tar  is  valuable  only  when  it  is  in  a  thick 
layer.  If  we  take  a  piece  of  coal  tar  felt  and  put  it  up  with  a  piece 
of  asphalt  felt,  the  coal  tar  felt  will  get  brittle  much  quicker  than 
the  asphalt  felt.  Almost  always,  when  the  coal  tar  weathers  there 
is  a  little  hard  scale  of  free  carbon  or  other  hard  material  on  the 
surface,  which,  in  a  measure,  protects  the  rest  of  it.  The  inner  parts 
stay  soft  and  keep  their  life,  if  it  is  good  material.  One  of  the 
troubles  with  coal  tar  roofs  has  been  that  so  many  have  been  built 
out  of  poor  coal  tar  or  built  poorly. 

In  the  ready  roofings,  there  is,  in  our  opinion,  almost  no  virtue 


168  DISCUSSION 

in  a  single  asphalt  fluxed  with  an  oil.  One  must  get  a  mixture  of 
several  different  asphalts  to  obtain  a  satisfactory  substance,  and 
when  they  come  around  and  tell  you  that  they  have  got  a  Gilsonite 
roof  fluxed  with  oil  or  a  Trinidad  roof  fluxed  with  oil,  it  is  surely  a 
poor  roof,  if  they  are  telling  you  the  truth.  The  best  results  are  ob- 
tained by  mixing  three  or  four  different  things.  Some  of  our  good 
friends  think  that  Trinidad  is  good  for  roofing  and  some  think  it  is 
very  questionable  whether  it  is  essential  to  good  roofing.  It  has 
been  much  advertised.  Gilsonite,  the  western  asphalt,  has  certain 
virtues,  but  mixed  with  oil  alone  it  is  a  poor  stuff,  because  the  oil 
dries  out.  The  California  oil  residuals  have  certain  virtues  and  pc- 
troletun  residual  oils,  blown  or  treated  with  air  have  certain  other 
valuable  qualities.  They  are  not  easily  affected  by  changes  in  tem- 
perature and  the  atmosphere  does  not  seem  to  have  much  action  on 
them.  Elaterite,  a  western  asphalt  which,  in  some  ways,  resembles 
Gilsonite,  furnishes  a  product  which  is  used  in  some  of  the  best  ready 
roofings  and  sells  for  a  high  price;  and  by  mixing  some  of  these 
different  products  and  fluxing  with  some  oil,  we  can  get  a  very  fine 
mixture ;  but  when  it  comes  to  using  it  and  having  it  applied  by  un- 
skilled people,  owing  to  the  heat  necessary  and  the  ease  with  which 
it  cools,  we  are  not  sure  of  getting  such  good  results  especially  in 
cold  weather  on  a  built-up  roof.  But,  for  a  ready  roofing,  socnt- 
thing  of  that  sort  seems  to  be  what  gives  good  results.  Some  of  the 
mixtures  are  fine  and  some  poor.  We  cannot  tell  by  any  analysis  or 
any  knowledge  of  the  material  beforehand  unless  we  know  how  it 
is  mixed,  and  we  do  not  know  how  that  is  done;  only  the  skilled 
man  knows  that. 

The  quality  of  the  felt  does  not  make  so  very  much  diflFerencc. 
We  are  told  about  all-wool  felt,  but  we  feel  like  the  farmer  who 
went  to  the  circus  and  saw  the  giraffe  for  the  first  time— "There 
ain't  no  such  animal." 

Every  few  weeks  our  committee  learns  something  new,  and  we 
change  our  opinion  to  some  extent.  I  learned  something  last  week 
which  materially  affected  some  things  I  thought  I  knew  ver>'  thor- 
oughly and  I  have  now  been  on  the  subject  two  years  and  a  half. 
You  should  take  all  I  tell  you  with  a  grain  of  salt,  and  if  you  have 
any  information  with  which  to  correct  us  in  our  reports,  we  would 
like  to  have  it.     (Applause.) 

The  President : — We  all  feel  very  grateful  to  Mr.  Cobum  for 
the  talk  that  he  has  given  us  and  I  feel  that  he  gave  us  a  great  deal 
of  information  on  the  subject.  We  will  now  discuss  the  report  as 
it  has  been  read.    We  would  like  to  hear  the  members  express  them- 
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selves  quite  freely  on  the  subject  as  it  is  a  very  important  one.  Mr. 
Fullem  is  not  here,  and  I  will  therefore  call  upon  Mr.  Andrews  who 
is  the  next  member  on  the  conunittee.  Will  you  kindly  give  us  your 
views,  Mr.  Andrews? 

Mr.  G.  W.  Andrews: — I  have  very  little  to  say  in  addition  to 
what  is  incorporated  in  the  report.  It  is  true  that  this  committee, 
I  think,  labored  under  the  same  difficulties  that  the  committee  of 
the  American  Railway  Engineering  Association  labored  under.  I 
will  say  that,  because  I  was  on  the  same  committee  with  Mr.  Cobum 
and  I  can  vouch  for  the  truth  of  the  statements  that  he  has  made 
relative  to  the  difficulty  that  we  have  experienced  in  getting  infor- 
mation from  the  sales  agents  and  from  the  manufacturers  of  the 
various  kinds  of  ready  prepared  roofing.  I  will  say  this,  though,  in 
justice  to  the  sales  agents,  that  I  believe  they  have  always  given  me 
all  the  information  that  they  had.  As  a  rule,  however,  their  infor- 
mation was  based  simply  upon  what  they  had  been  told  by  the  manu- 
facturers, concerning  the  quality  of  material,  and,  of  course,  they 
were  tr^'ing  to  sell  as  much  as  possible.  I  always  like  to  see  them 
come  into  my  office,  because  when  they  go  out  they  almost  invari- 
ably say  that,  while  they  have  tried  to  sell  material,  they  have  not 
been  able  to  get  me  to  say  anything  to  them.  The  information  given 
in  the  report  states  the  views  of  the  committee,  I  think,  very  clearly, 
and  in  the  absence  of  Mr.  Fullem  I  would  be  very  glad,  if  possible, 
to  explain  any  discrepancies  that  some  of  our  members  may  feel  are 
incorporated  in  the  report. 

A  Member: — I  would  like  to  ask  Mr.  Andrews  why  the  com- 
mittee considers  tiled  roofing  more  durable  than  slate. 

Mr.  Andrews: — I  don't  know,  Mr.  President;  I  cannot  recall 
whether  the  report  states  that  or  not.  If  it  does,  it  does  not  fully 
express  my  views.    Personally,  I  think  that  slate  is  preferable  to  tile. 

Mr.  A.  S.  Markley : — Can  I  get  the  sense  of  the  report  in  refer- 
ence to  book  tile?  As  I  understood  the  reading  of  it,  it  would  be 
necessary  to  put  on  wood  to  nail  the  felt  to.  Perhaps  I  don't  under- 
stand it  thoroughly.  That  is  different  from  the  way  we  have  been 
using  it. 

(Mr.  Andrews  re-read  a  portion  of  the  report.) 

Mr.  A.  S.  Markley: — In  putting  on  roofing  of  book  tile,  we 
have  always  applied  the  tar  and  then  laid  the  felt  in  it.  I  do  not 
believe  that  it  is  hardly  necessary,  in  a  case  of  that  kind,  to  use  nail- 
ing strips.  Tar,  properly  tempered,  will  hold,  on  a  roof  quite  steep. 
The  roof  I  refer  to  was  put  on  in  1904.  It  has  a  pitch  of  one  and 
a  half  inches  to  the  foot,  and  since  then  there  have  been  no  repairs 
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and  no  leaks  whatever.  We  used  Barrett's  preparaticMis  in  the  make- 
up of  the  tar.  Furthermore,  in  reference  to  built-up  roofs — ^in  1884 
we  put  a  roof  on  our  freight  house  in  Chicago  at  12th  Street,  with 
our  own  bridge  carpenters,  and,  of  course,  we  were  liberal  with  the 
tar,  realizing  that  it  was  an  important  roof  and  we  wanted  to  keq) 
all  the  dampness  or  water  out, that  was  possible.  We  have  recoatcd 
that  roof  but  once  since  1884,  and  that  is  the  reason  why  we  favor 
a  built-up  roof  in  almost  every  case.  Wherever  a  building  can  be 
built  with  a  view  of  using  that  character  of  roof,  it  should  be  done, 
I  would  like  to  hear  from  some  other  member.  Mr.  Horning,  you 
have  quite  a  lot  of  information  and  experience  about  roofs  of  all 
kinds. 

Mr.  Homing: — ^We  have  roofs  of  nearly  all  descriptions.  In 
the  question  of  a  roof  however  the  particular  design  of  a  building 
usually  governs  the  particular  kind  of  roof  to  apply.  There  can 
be  very  little  question  about  the  reasons  for  applying  a  tile  roof 
equally  so  with  slate.  The  design  of  a  building,  in  nearly  every  case, 
will  distinguish  plainly  between  the  two.  We  use  tile  for  some  sta- 
tions and  have  received  very  good  results.  Also  we  use  slate  for  a 
portion  of  our  more  expensive  buildings  with  reasonable  success. 
The  prepared  roofing  that  we  used  has  given  moderate  satisfaction. 
We  use  it  on  small  buildings  especially  and  on  buildings  in  out  of 
the  way  places  where  other  roofs  cannot  readily  be  had,  but  in  no 
case  do  we  use  them  on  passenger  stations  where  appearances  arc 
to  be  considered. 

The  question  of  roofs  is  a  live  subject  and  it  would  seem  to  mc 
at  this  time  that  the  problems  relating  to  it  have  not  been  exactly 
solved.  It  is  a  question  that  should  be  continued  next  year  because 
nearly  every  member  here  has,  no  doubt,  had  more  or  less  trouble. 

Mr.  C.  J.  Scribner: — The  roofing  men  seem  fairly  well  repre- 
sented in  the  lobby  and  I  presume  we  could  get  some  information 
on  this  subject  from  them.    I  would  suggest  that  we  invite  them  in. 

The  President : — I  do  not  suppose  there  would  be  any  particu- 
lar objection,  with  the  understanding  that  no  particular  brand  of 
roofing  should  be  advocated.  In  other  words,  it  should  not  be  made 
an  advertising  scheme.  We  would  be  very  glad  to  have  the  roofing 
men  state  their  views  of  the  matter,  without  advocating  any  particu- 
lar brand. 

Mr.  H.  A.  Wardell : — The  question  has  been  brought  up  as  to 
the  relative  merits  of  asphalt  and  coal  tar  pitch.  Before  going  into 
the  subject  I  wish  to  refer  to  Mr.  Coburn's  statement  relative  to  the 
roofing  salesmen  being  something  of  a  nuisance.    I  believe  that,  to 
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a  certain  extent,  he  is  correct,  but  we  have  all  first  to  learn,  and 
every  young  man  who  takes  a  position  as  a  roofing  salesman  goes 
out  with  the  information  that  is  given  him  by  his  superior  officers. 
He  may  get  it  all  or  he  may  get  a  smattering  of  it,  but  he  does  his 
best,  and  in  doing  it  he  is  trying  to  make  an  honest  living.  Some- 
times, like  a  fly,  he  tracks  good  things  into  the  offices  of  you  gentle- 
men, as  well  as  being  a  "nuisance"  by  tracking  in  things  which  are 
not  interesting. 

Mr.  G>bum  very  correctly  states  that  coal  tar  pitch  makes  an 
excellent  roof.    He  who  says  it  does  not,  does  not  know  the  roofing 
business.    Experts  in  the  roofing  line  state,  however,  that  it  is  good 
only  on  flat  surfaces  or  those  with  a  pitch  not  in  excess  of  two 
inches  to  the  foot.    Expert  tar  people  also  very  strongly  advise  the 
use  of  "enough"  pitch,  and  claim  that  failure  is  due  to  improper  ap- 
plication and  insufficient  material.    They  also  advise  very  strongly 
against  "improper  materials."    Those  who  have  to  do  with  manu- 
facturing pitch  from  water  gas  claim  it  to  be  equal  to  pitch  made 
when  making  gas  or  coke  from  bituminous  coal.    Those  who  control 
the  pitch  of  this  country,  made  from  bituminous  coal,  say  pitch  re- 
sulting from  the  manufacturing  of  water  gas  is  not  good.    Who  is 
right?    And  if  this  is  a  fact,  is  it  not  a  fact  that  it  is  just  as  difficult 
to  get  good  tar  pitch  as  it  is  to  get  good  asphalt  ?    I  do  not  pretend 
to  say  gas  pitch  is  no  good.    If  I  did  you  would  all  know  that  I  do 
not  know  what  I  am  talking  about.    But  I  do  say  that  pitch,  both 
practically  and  theoretically,  is  not  as  good  as  good  asphalt,  and  I 
think  I  can  prove  it.  Furthermore,  I  claim  it  is  just  as  difficult  to  get 
good  tar  pitch  as  good  asphalt.    The  asphalt  industry  is  in  the  hands 
of  few  people  and  the  coal  tar  industry  is  in  the  hands  of  fewer  peo- 
j^e.     Nevertheless,  both  good  asphalt  and  good  coal  tar  pitch  may 
be  had ;  it  depends  entirely  upon  the  purchaser. 

Mr.  Coburn  has  said  he  believes  that  perhaps  water  gas  tar  is 
a  little  more  worthy  of  consideration  than  a  year  ago.  Is  it  really 
any  different  than  it  ever  was — and  what  is  coal  tar  and  what  is 
water  gas  tar?  Coal  tar  is  the  result  of  breaking  down  bituminous 
coal  in  either  a  gas  retort  or  a  new  process  coke  oven.  Water  gas 
tar  results  from  making  gas  by  the  water  process.  Both  contain 
valuable  constituent  parts,  especially  the  tar  made  from  bituminous 
coal — ^parts  worth  double  the  price  of  pitch — and  there  is  a  shbrtage 
of  creosote  oil,  one  of  the  parts  derived  from  the  separation  of  the 
bituminous  tar,  the  so-called  best  tar.  There  are,  however,  certain 
lighter  oils  that  are  not  so  valuable  and  they  come  off  before  the 
creosote  oils,  and  are  used  to  make  what  is  known  as   "cut  back" 
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pitch ;  and  "cut  back"  pitch  is  very  difficult  to  distinguish  outside  of 
the  laboratory,  from  straight  run  pitch.  Bituminous  coal  tar  pitch 
also  contains  20  to  30  per  cent  of  free  carbon  or  soot,  an  inert  ma- 
terial, which,  according  to  coal  tar  people,  is  necessary  "to  give  it 
body." 

I  don't  want  to  throw  any  bricks  at  coal  tar,  because  it  has 
given  excellent  service,  and  a  good  coal  tar  roof  can  be  constructed 
today  with  honest  workmen  and  honest  materials,  but  I  want  to  say 
that  it  is  just  as  difficult  to  get  honest  workmen  and  honest  ma- 
terials with  coal  tar  pitch  as  with  asphalt,  Mr.  Cobum  to  the  con- 
trary notwithstanding. 

Asphalt  comes  from  many  parts  of  the  world  and  nearly  every 
asphalt  has  different  characteristics;  Grahamite,  from  Indian  Ter- 
ritory, West  Virginia,  Cuba,  Colorado  and  other  small  deposits; 
Gilsonite  from  Utah,  and  asphalt,  resembling  Gilsonite  very  closely, 
from  Cuba  and  Egypt;  lake  asphalt,  from  Trinidad,  Bermudez  and 
Maracaibo  and  many  others.  Elaterite,  referred  to  in  the  report  as 
being  an  asphalt,  is  not  asphalt  in  the  true  sense  of  the  word  and 
is  not  generally  used  for  roofing.  It  is  a  hybrid — a  peculiar  material 
not  readily  soluble  in  the  usual  solvents  and  can  not  be  used  in  con- 
nection with  flux  oils  by  heating.  It  is  broken  down  in  a  retort  by 
the  exclusion  of  oxygen.  It  has  valuable  characteristics  after  it  is 
broken  down  in  connection  with  other  asphalts. 

Trinidad  Lake  asphalt  comes  from  Trinidad,  B.  W.  I.,  and  has 
probably  been  used  to  a  greater  extent  for  street  paving  and  other 
purposes  than  any  other  asphalt.  Why  ?  Because  it  has  universally 
proved  to  be  the  best  asphalt  ever  discovered.  Asphalt  b  better 
than  coal  tar,  because  it  is  longer  lived ;  because  it  contains  the  nec- 
essary non-fugitive  oils  to  keep  it  alive,  which  is  not  the  case  with 
coal  tar.  To  prove  this,  let  us  consider  a  street  pavement.  A  pave- 
ment is  composed  of  90  per  cent  mineral,  in  the  shape  of  silicate 
(sand,  if  you  please)  and  limestone  or  other  mineral  dust,  and  these 
granules  of  sand  and  dust  are  cemented  together  with  asphalt;  and 
just  so  long  as  the  asphalt  has  the  ability  to  cement  those  particles 
of  mineral  together,  just  so  long  will  the  street  live  and  not  a  day 
afterward.  This,  therefore,  proves  that  asphalt,  even  Gilsonite,  has 
cementing  characteristics  for  a  greater  length  of  time  than  coal  tar 
pitch.  Primarily,  coal  tar  pitch  is  just  as  good  as  asphalt,  but  coal 
tar  or  coal  tar  pitch  do  not  contain  the  necessary  non-volatile  ever- 
lasting oils  that  are  necessary  for  a  durable  lasting  waterproof 
cement,  and  asphalt  does.  To  prove  this  coal  tar  roofing  pitch  and 
Trinidad  Lake  asphalt  roofing  cement  can  be  submitted  to  the  usual 
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laboratory  test  for  stability.  The  test  is  to  subject  the  materials  to 
325*  F.  for  seven  hours.  Asphalt  cement  will  lose  less  than  8  per 
cent,  the  residue  being  soft  and  plastic,  while  coal  tar  pitch  will  lose 
IS  to  20  per  cent,  the  residue  being  very  hard,  glass-like  and  lifeless. 

What  does  this  all  prove  ?  A  roof  depends  on  the  cement  hold- 
ing the  plies  of  felt  securely  together,  indefinitely,  as  the  cement 
holds  together  the  sand  in  an  asphalt  street,  and  the  laboratory  test 
shows  conclusively  that  the  necessary  oils  to  keep  it  alive  and  plas- 
tic and  able  to  maintain  the  cement  in  action  are  very  much  more 
stable  in  asphalt  than  in  coal  tar  pitch. 

There  are  concerns  manufacturing  asphalt  in  the  United  States 
with  good  reputation,  people  who  brand  their  materials ;  people  who 
have  the  ability  to  properly  combine  asphalt  mixtures;  so  you  can 
get  asphalt  roofing  cement  which  is  and  will  remain  plastic  practical- 
ly forever.  Perhaps  you  might  think  that  this  statement  cannot  be 
borne  out  by  facts,  nevertheless  there  is  a  little  story  that  makes 
everybody  smile,  but  it  is  a  true  one.  It  is  a  well-known  fact  that 
mummies  have  been  disinterred,  showing  that  the  body  had  been 
wrapped  in  a  cloth  saturated  with  asphalt,  where  the  asphalt  has 
been  found  to  still  have  life.  I  know  where  coal  tar  pitch  has  been 
brought  out  of  the  ground  in  New  York  City,  full  of  life  after  many 
years,  thus  showing  that  both  of  these  materials  will  live,  if  they  are 
not  subjected  to  the  influences  of  sunlight  and  the  atmosphere,  in- 
definitely, but  in  a  street  or  on  a  roof  it  is  quite  another  matter.  I 
make  this  statement  so  as  to  be  absolutely  fair,  but  I  do  not  believe 
it  can  be  shown  that  coal  tar  pitch  is  better  than  asphalt,  or  that 
there  is  any  more  difficulty  in  obtaining  good  asphalt  than  good 
pitch.  Coal  tar  pitch,  it  is  admitted,  depends  for  its  life  on  being 
coated  or  covered,  if  you  please,  with  some  material  such  as  slag  or 
gravel,  which  has  the  effect  of  making  it  immune  to  the  deadly  ac- 
tion of  the  rays  of  the  sun.  Asphalt  is  just  as  susceptible  to  these 
influences  as  coal  tar  pitch.  Thus  an  asphalt-coated  roof  needs 
slag  or  gravel  or  some  other  covering  just  as  much  as  coal  tar  pitch, 
but  coal  tar  pitch,  as  before  explained,  will  dry  out  and  disintegrate 
much  faster  than  asphalt. 

Coal  tar  pitch  has  one  characteristic  that  asphalt  has  not.  It 
contains  a  small  amount  of  creosote,  which  is  a  fungicide  and  which 
prevents  the  wool  felt  from  rotting.  I  admit  that  wool  felt  saturated 
and  not  coated  with  asphalt  will  rot  if  kept  wet,  but  it  will  not  dry 
out  and  be  as  lifeless  as  a  chip.  I  claim  that  several  layers  of  asphalt 
felt  properly  protected  from  underneath  moisture,  will  give  a  good 
and  lasting  account  of  itself. 
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There  are  good  and  reliable  manufacturers  of  asphalt  fdts  and 
asphalt  cement,  who  have  been  making  these  materials  for  twenty- 
five  years.  They  use  Trinidad  asphalt  and  they  stand  by  it  today 
and  have  a  good  right  to  do  so,  because  the  materials  are  good.  Mr. 
Coburn,  or  any  of  you  gentlemen,  can  get  a  certain  brand  of  asphalt 
and  know  that  it  will  be  good  stuff,  and  there  are  a  numt)er  of  other 
brands  on  the  market  just  as  good. 

If  you  gentlemen  will  look  into  this  asphalt  question,  you  will 
find  that  it  is  being  used  by  high-class,  reputable  concerns ;  concerns 
that  are  honest  in  their  endeavor  to  turn  out  a  roofing  which,  per- 
haps, is  not  perfect,  but  is  at  least  sincerely  made ;  and  I  claim  to 
represent  one  of  these  concerns,  but  I  am  not  here  to  advertise  any 
brand.    I  want  to  say  that  if  asphalt  will  live  for  twenty-five  years 
in  a  street,  holding  together  a  mineral  aggregate  of  sand,  (Thercssa 
Ave.,  in  this  city,  for  instance),  why  then  is  it  not  the  best  cement  to 
hold  together  the  waterproofing  on  a  roof  ?    On  a  roof  it  does  not 
have  to  contend  with  conditions  which  exist  in  a  street ;  such  as  attri- 
tion, acids  and  innumerable  other  things.     Therefore  I  claim  again 
that  it  has  much  greater  life  and  endurance  than  coal  tar  pitch.   If  it 
was  not  better  than  coal  tar  pitch  why  is  the  latter  not  used  for  pav- 
ing, and  by  the  manufacturers  of  the  so-called  rubber  roofing,  includ- 
ing the  largest  coal  tar  people  who  make  the  rubber  type  of  roofing? 
You  must  admit  that  in  this  class  of  roofing  material  no  very  great 
quantity  of  asphalt  is  used  per  square  foot,  as  compared  with  coal  tar 
built-up  roof.    Why  should  we  use  7,500  tons  of  asphalt  per  year 
in  the  manufacture  of  roofing  materials  if  we  did  not  know  which 
is  best.    We  do  not  mine  asphalt — we  refine  it.    We  do  not  produce 
coal  tar  pitch.    We  have  absolutely  no  interest  in  either  beyond  the 
fact  of  getting  the  best  possible  material.     Why,  then,  should  we 
spend  $15  more  per  ton  for  asphalt  if  coal  tar  pitch  is  as  good?  Our 
reputation  and  our  success  is  dependent  upon  the  longevity  of  our 
roofing  and  its  ability  to  keep  out  water. 

I  might  dwell  upon  the  manufacture  of  felts,  on  the  residual 
asphalts  that  are  produced  by  distilling  Texas  and  California  oil, 
and  on  many  interesting  phenomena  occurring  in  manipulating 
asphalts  in  coal  tar  pitches.  I  could  tell  you  of  the  asbestos  fibre 
and  why  it  makes  a  wonderful  fireproof,  weatherproof,  sunproof, 
waterproof  roofing  fabric.  How  it  makes  capillary  attraction  (the 
death-dealing  agent  of  all  volatile  substances)  impossible,  and  tell 
you  of  the  really  great  progress  that  has  been  made  with  roofing 
materials,  but  I  am  only  asked  to  discuss  the  question  of  merit  be- 
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twecn  asphalt  and  tar  pitch.  I  am  obliged  to  you  for  your  atten- 
tion. 

Mr.  O'Neill : — I  have  listened  to  a  great  many  talks  from  agents 
who  represent  the  roof  manufacturers,  and  this  is  the  first  agent 
who  ever  left  me  after  a  good  talk  without  offering  me  a  cigar. 
Now  the  gentleman  has  given  us  a  good  talk.  I  want  to  say  that 
he  seems  to  be  better  posted  on  the  goods  that  he  is  handling  than 
any  man  that  I  have  ever  talked  with  on  the  question,  who  repre- 
sented roofing,  and  I  was  pleased  to  listen  to  his  talk,  but  was  a 
little  sorry,  of  course,  that  he  didn't  hand  out  the  cigar. 

Now  I  want  to  touch  on  the  question  of  the  wooden  cleats  on 
book  tile.  I  don't  just  understand,  myself,  how  they  could  be  put 
on,  how  they  could  be  fastened  there  without  being  rather  expen- 
sive. Of  course  book  tile  is  laid  on  angle  plates,  and  they  could  be 
drilled  and  the  wooden  strips  fastened,  but  it  would  be  an  expen- 
sive method.  Six  years  ago  this  summer,  I  built  up  a  roof  of  book 
tile  with  a  pitch  of  four  inches  to  the  foot,  and  it  has  never  given 
any  trouble.  It  is  apparently  in  good  condition  today,  and  all  that 
fastens  it  in  the  book  tile  is  a  good  coating  of  hot  coal  tar  pitch  and 
the  paper  rolled  into  it  as  a  beginning,  each  successive  layer  rolled 
in  coal  tar  pitch  and  applied  to  the  next  layer  below.  I  can  not 
see  the  necessity  of  any  wooden  strips  or  nailing  in  order  to  fasten 
a  built-up  roof  on  book  tile. 

Mr.  J.  H.  Markley : — I  do  not  want  to  be  accused  of  being  un- 
grateful to  the  committee,  but  in  our  practice  of  recoating  built-up 
roofs,  we,  in  all  cases,  take  off  all  the  gravel  we  can,  recoat  it  and 
put  the  gravel  on  again.  I  have  never  known  of  any  paper  or  felt 
put  on  the  roof  in  the  recoating  process.  One  cannot  get  all  the 
gravel  off,  of  course,  and  there  are  pebbles  that  stick  up  so  that  it 
would  be  difficult  to  make  the  felt  adhere  unless  enough  tar  was 
used  to  bring  it  up  above  all  the  pebbles  so  as  to  make  a  smooth 
surface.  We  have  a  roof  that  I  spoke  of  awhile  ago,  on  which  we 
used  that  method.  We  swept  all  the  dirt  off  and  took  off  all  the 
loose  gravel.  What  stuck  to  the  roof  we  left  on.  I  notice  that  the 
report  says  to  put  the  paper  on  over  the  gravel  in  recoating. 

Mr.  L.  P.  Sibley: — I  am  perhaps  more  interested  in  coal  tar 
products  than  asphalt,  and  I  have  a  few  words  to  say  in  reply  to 
the  statement  that  Mr.  Wardell  made.  Before  doing  so,  I  would 
like  to  reply  to  the  last  speaker,  in  regard  to  the  resurfacing  of  a 
gravel  roof ;  that  is,  by  scraping  off  the  gravel  and  putting  on  addi- 
tional plies  of  felt.  That  is  practical  only  when  the  pitch  on  the  sur- 
face has  largely  worn  off  and  the  gravel  become  loose.     Most  of 
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the  gravel  can  then  be  swept  off  and  what  is  still  imbedded  in  the 
pitch  can  be  scratched  off  with  scratching  bars,  so  as  to  provide  a 
surface  sufficiently  smooth  to  lay  additional  plies  of  felt ;  and  while 
that  is  not  economy  ordinarily,  there  are  frequently  buildings  that 
for  various  reasons  may  not  warrant  the  cost  of  a  new  roof,  but 
would  warrant  the  cost  of  two  plies  of  felt  and  regraveling. 

In  regard  to  the  placing  of  nailing  strips  in  book  tile,  I  agree 
with  the  criticism  that  it  is  hardly  practicable.  It  is,  however,  prac- 
ticable to  bed  the  nailing  strips  in  concrete  as  the  concrete  is  being 
made.  It  is  a  fact  that  the  built-up  type  of  roofing  is  applied  on 
inclines  exceeding  an  inch  to  the  foot  without  nailing,  and  applied 
successfully,  but  the  factor  of  safety  is  not  large,  and  there  have 
been  numerous  instances  where  such  roofs  have  slid  or  slipped  for 
lack  of  proper  nailing.  I  think  the  general  opinion  is  that  where  the 
incline  exceeds  one  inch  to  the  foot,  nailing  of  some  kind  is  desir- 
able. 

As  regards  the  illustration  made  use  of  by  Mr.  Wardell,  that 
because  asphalt  is  best  for  paving  it  must  be  best  for  roofing:  The 
fact  has  been  brought  out  that  paving,  90  per  cent  of  the  pavement 
is  a  mineral,  that  is,  silica  or  sand,  while  only  approximately  10  per 
cent  is  a  bituminous  material  or  asphalt.  It  is  an  acknowledged  fact 
that  asphalt  is  less  easily  affected  by  heat  and  cold  than  coal  tar 
pitch,  and  a  pavement  that  will  not  become  soft  in  summer  or  brit- 
tle in  winter,  is  a  very  necessary  factor.  Pavements  arc  all  sub- 
jected to  considerable  traffic  that  keeps  them  compacted  during 
warm  weather,  and  I  think  it  is  quite  generally  recognized  that  with 
a  street  having  a  fair  traffic  the  pavement  on  it  will  last  much  better 
and  is  far  less  liable  to  crack  than  on  a  street  with  comparatively 
little  traffic.  A  roof  does  not  have  such  traffic,  and  on  a  roof  the 
asphalt  is  used  clear,  not  mixed  with  90  per  cent  of  sand.  A  roof 
must  resist  water,  not  traffic. 

The  statement  has  been  made  that  the  life  of  coal  tar  pitch  is 
dependent  on  the  oil  in  that  pitch,  and  that  it  can  be  easily  shown 
by  accelerated  tests  (accelerated  test,  not  field  experience  tests), 
with  a  temperature  of  325  degrees,  that  the  life  of  the  coal  tar  ma- 
terial is  much  less  than  that  of  asphalt.  There  is  a  very  good  rea- 
son why  those  tests  show  a  higher  evaporative  loss  on  coal  tar  ma- 
terials than  on  asphalt  materials,  because  the  coal  tar  materials,  be- 
ing more  easily  affected  by  heat,  become  more  liquid  at  that  tem- 
perature than  the  asphalt  materials  do. 

Nothing  has  been  said  about  the  oils  that  are  required  for  the 
fluxing  of  asphalt.     The  Trinidad  asphalt  mentioned,  that  is  more 
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successfully  used  in  paving  and  more  generally  used  in  roofing  than 
any  other  kind,  requires  upwards  of  30  per  cent  of  flux  of  some  kind 
before  it  can  be  used  even  as  a  roofing  cement,  and  when  one  talks  of 
saturating  felt  with  pure  Trinidad  asphalt,  it  is  asphalt  only  in  name, 
because  Trinidad  asphalt  is  naturally  a  solid.  It  requires  upwards 
of  75  per  cent  of  oil  flux  before  natural  asphalt  can  be  used  to  sat- 
urate felt,  but  it  is  still  called  asphalt,  even  with  75  per  cent  flux; 
and  as  the  asphalt  used  in  preserving  mummies  has  remained  un- 
injured for  centuries,  asphalt  is,  of  course,  good  for  roofing.  Coal 
tar  pitch  was  not  used  to  preserve  mummies,  but  it  is  the  water- 
proofing agent  in  more  than  95  per  cent  of  all  the  gravel  or  slag 
roofs  in  America,  even  though  asphalt,  with  all  its  wonderful  prop- 
erties and  unlimited  supply,  has  been  actively  promoted  for  more 
than  thirty-five  years.  Good  roofs  have  been  constructed  with 
asphalt,  the  same  as  with  coal  tar  pitch,  but  it  is  coal  tar  pitch  that 
gives  the  best  value.  Results  prove  it  and  the  figures  show  that  the 
general  public  learned  this  fact  long  ago. 

As  your  report  has  stated,  the  principal  rieason  for  the  poor 
so-called  tar-and-gravel  roofs,  is  the  use  of  an  insufficient  amount  of 
material,  and  as  the  report  of  the  American  Railway  Engineering 
Association  committee  on  roofing,  of  which  Mr.  Cobum  was  chair- 
man, stated,  the  good  results  from  gravel  roofing  were  undoubtedly 
due  to  the  fact  that  a  large  volume  of  material  was  used  in  such 
roofs.  The  poor  roofs  have  had  perhaps  the  same  number  of  plies 
of  felt,  but  the  number  of  plies  of  felt  has  very  little  relation  to  the 
value  of  a  roof,  except  as  the  number  of  plies  increases,  the  amount 
of  pitch  that  it  is  practical  to  use  also  increases,  and  if  one  is  to  have 
good  value  for  the  felt  used,  there  should  be  a  complete  mopping 
of  pitch  with  each  ply  of  felt,  beginning  with  the  second  ply.  When 
the  roof  deck  is  of  boards,  it  is  usually  considered  necessary  that 
there  should  be  two  plies  of  felt  under  the  first  mopping  of  pitch, 
but  with  a  concrete  roof  deck  each  ply  of  felt  should  be  mopped 
solid. 

The  use  of  gravel  or  slag  on  the  surface  of  the  roof  protects 
the  waterproofing  material  from  the  direct  rays  of  the  sun  and  from 
the  erosion  or  the  wearing  from  the  rain  that  flows  over  the  roof, 
and  it  further  permits  the  use  of  more  than  a  paint  coat  on  the  sur- 
face, because  the  gravel  or  slag  tends  to  hold  the  pitch  in  place.  The 
same  is  true  whether  the  pitch  is  a  coal  tar  pitch  or  an  asphalt  pitch. 

Mr.  Coburn : — Regarding  the  statements  that  have  been  made, 
particularly  by  Mr.  Wardell,  I  think  T  agree  with  more  of  them  than 
might  at  first  appear.    Our  committee,  I  believe,  has  fully  agreed 
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that  you  can  get  just  as  good,  if  not  a  better  roof  from  an  asphalt 
pitch  as  from  a  coal  tar  pitch,  but  we  do  not  think  that  in  the  long 
run,  dollar  for  dollar,  one  can  get  as  much  value  at  the  present  time, 
from  buying  built-up  asphalt  roofs,  as  he  can  from  coal  tar  roofs.  I 
ought  to  say,  also,  that  the  roofing  people  are  coming  more  and  more 
to  help  us.  I  think  that  we  are  going  to  get  together  better,  to  under- 
stand each  other  better  and  understand  the  materials  better.  I  also 
wish  to  say,  that  in  my  opinion,  some  of  the  things  Mr.  Wardell 
said  in  comparing  the  different  materials  are  very  misleading. 

S.  J.  Waterman : — ^The  old  saw  of  "there's  nothing  like  leather" 
in  railroad  parlance  and  practice,  should  be  transformed  into 
"  there's  nothing. like  metal."  No  other  material  so  fully  meets  the 
requirements  of  railroad  construction  in  its  easy  adaptibility,  in  its 
great  variety  of  forms,  to  all  the  demands  of  buildings,  bridges,  etc, 
in  its  reasonable  price,  both  for  material  and  application,  in  the  low 
cost  of  repair  and  replacement,  and  its  durability  in  service.  This  is 
especially  true  of  metal  in  the  form  of  sheets  for  roofing  purposes, 
and  the  protection  of  wooden  bridges  and  trestles  against  fire  and 
weather.  In  the  most  popular  form  of  corrugated  sheets  it  can  be 
used  for  roofs  on  a  metal  frame  or  simple  structure  of  wood  sheet- 
ing and  purlins,  eliminating  sheeting  boards,  which  most  forms  of 
roofing  demand;  thus  both  reducing  expense  and  rendering  the 
structure  proof  against  fire  without  or  within.  Where  conditions 
make  other  forms  preferable  it  can  be  furnished  in  plain  sheets, 
black,  painted  or  galvanized,  "roll  and  cap  roofing,"  "V  crimp" 
metal  shingles,  "standing  seam,"  etc.  In  these  varied  shapes  its  use 
is  familiar  to  you  all,  and  I  think  I  am  safe  in  saying  that  no  other 
roofing  has  had  so  large  a  demand  and  made  so  honorable  a  record 
in  your  service.  Many  of  you  have  personal  knowledge  of  old  metal 
roofs  which,  after  a  life  of  twenty  years  and  upwards,  have  been  re- 
moved because  of  alterations,  improvements  or  like  causes  and  found 
perfectly  sound. 

I  read  in  a  recent  article  in  the  Engineering  News  of  timbers  in 
trestles  erected  in  1879  and  protected  by  galvanized  iron  sheets  that 
were  examined  and  found  sound,  only  rotting  where  bolt  holes,  etc, 
had  permitted  the  weather  to  affect  the  parts  immediately  exposed 
thereby.  The  sheets  not  only  protected  the  bridge  deck  against  fire, 
but  preserved  it  better  than  ballast  would  have  done. 

Since  the  turn  of  the  century,  with  the  general  adoption  of  steel 
sheets  in  place  of  iron  (due  both  to  lower  cost  and  the  better  work- 
ing qualities  of  the  former),  it  has  been  found  that  metal  docs  not 
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give  as  satisfactory  service  as  of  old,  and  I  believe  your  organiza- 
tion is  on  record  as  discouraging  the  use  of  steel  sheets  for  the 
above  named  purposes. 

No  one  was  more  keenly  alive  to  this  vital  defect  in  their  product 
than  some  of  the  rolling  mills  themselves,  and  various  methods  were 
tried  to  improve  roofing  products,  mainly  along  the  line  of  coating 
sheets  with  different  substances  to  prevent  corrosion.  But  one  mill, 
at  least,  recognized  that  the  trouble  lay  deeper  than  the  surface  and 
has  met  it  by  a  most  thorough  and  scientific  process  of  fabricating 
the  metal  itself  so  as  to  produce  a  pure  iron  sheet,  anti-corrosive, 
and  free  from  those  elements  which,  in  steel  sheets,  are  the  points 
of  attack  for  moisture,  sulphur  and  other  gases.  This  article  has 
stood  up  under  the  most  drastic  acid,  salt  and  alkali  tests,  but  more 
than  all  in  the  test  of  actual  service,  during  the  past  five  years,  has 
it  justified  the  claim  that  it  has  the  staying  qualities  of  the  old 
Juniata  iron  sheets,  no  longer  made.  Its  cost  is  much  less  than  the 
price  Juniata  iron  sheets  used  to  bring,  and  little  more  than  that  of 
steel.  Its  long  life  in  service  renders  it  a  most  economical  material, 
far  outlasting  steel  sheets.  While  the  greatest  emphasis  is  placed  on 
the  base  sheet,  which  determines  the  final  durability  of  the  roof  or 
deck  protection,  the  added  safeguard  of  any  desired  coating  of  paint 
or  galvanizing  is  furnished,  when  required,  and  it  is  marketed  in 
all  forms  of  roofing,  as  \yell  as  in  the  plain  sheets.  In  no  other 
field  has  this  metal  created  such  interest  by  goocl  record  as  with  the 
railroads,  a  considerable  number  of  whom  are  specifying  it  largely 
in  place  of  steel  sheets  for  buildings,  bridges,  culverts  and  flumes. 

Mr.  Robinson : — The  opinion  was  expressed  here  that  composi- 
tion roofing  should  not  be  used,  or  was  not  adapted  for  use,  on  pas- 
senger stations.  The  train  shed  of  our  old  Wells  St  terminal,  in 
Chicago,  was  covered  seven  years  ago  with  that  style  of  roofing, 
and,  while  it  was  subjected  to  about  as  hard  usage  as  any  roof,  it 
gave  most  excellent  service.  When  that  shed  was  torn  down  this 
year  some  of  the  composition  roofing  was  removed  elsewhere  and 
applied  to  another  building  in  order  to  see  how  much  longer  it  would 
last.  The  structure  from  which  it  was  removed  had  a  pitch  of  only 
about  two  inches  per  foot. 

Within  the  past  year  we  had  a  new  station  built  by  contract 
with  a  roof  made  up  of  coal  tar  pitch  and  gravel,  from  which  have 
resulted  several  claims  for  damages  on  account  of  the  pitch  dripping 
over  the  edges  and  soiling  ladies'  clothing. 

We  also  had  a  building  at  the  Chicago  shops  which  had  a  coal 
tar  pitch -and  gravel  roof,  the  building  having  been  used  as  a  store- 
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house  for  patterns.  Spme  of  the  boards  shrunk,  the  felt  opened  up 
and  some  of  the  pitch  ran  through  and  damaged  a  lot  of  our  valu- 
able patterns.  Other  buildings  were  built  near  by  in  1892  to  1894 
which  were  covered  with  similar  materials,  and  they  gave  most  ex- 
cellent satisfaction ;  these  buildings  have  had  the  roofs  repaired  but 
once  in  the  meantime. 

Then,  again,  we  put  up  a  building  about  ten  years  ago,  about 
200  feet  by  600  feet,  which  was  covered  with  composition  roofing, 
and  that  roof  is  still  in  excellent  shape ;  hence  it  may  be  said  that 
good  roofs  may  be  made  of  either  of  these  two  classes  of  roofing 
if  they  are  composed  of  good  material  and  properly  applied. 

Some  of  our  shop  buildings  at  Chicago,  which  were  built  in 
1871,  were  furnished  with  slate  roofs,  and  those  which  had  the 
slate  fastened  with  copper  nails  are  yet  in  good  condition.  Where 
galvanized  nails  were  used  we  have  had  to  repair  them. 

On  some  of  our  suburban  stations,  constructed  in  1896,  we  used 
tile.  One  of  these  we  have  had  to  renew  this  year.  This  tile  was 
supposed  to  be  practically  indestructible,  but  it  seemed  to  granulate 
and  go  all  to  pieces,  quite  suddenly.  We  could  notice  the  formation 
of  little  yellow  or  reddish  spots,  and  soon  after  that  it  would  dis- 
integrate. The  concern  whose  tile  was  used  renewed  the  roof  at 
its  own  expense.  Some  of  the  other  tile  roofs,  put  on  at  the  same 
time  and  by  the  same  firm,  are  still  in  use  and  appear  to  be  in 
first-class  condition. 

Mr.  Sibley: — About  the  roofs  dripping: — This  work  was  in 
Chicago,  and  I  think  it  is  quite  a  common  practice  with  contractors 
to  mix  tar  with  their  pitch.  That  probably  accounts  for  the  tar  drip- 
ping from  the  eaves  or  working  through  the  roof.  The  terms  pitch 
and  tar  are  not  always  understood,  but  at  normal  temperatures  pitch 
is  a  solid  and  tar  is  a  liquid.  It  is  not  practicable  to  use  a  coal  tar 
pitch  with  a  melting  point  under  135  or  140,  and  that  is  not  sticky 
enough  to  damage  the  costumes  of  the  ladies  even  in  the  hottest  of 
weather.  If  it  was  soft  or  tarry  enough  to  do  that,  it  must  have 
been  caused  by  mixing  tar  with  the  pitch,  which  is  done  for  the 
sake  of  economy,  because  the  material  spreads  easier  and  goes 
further. 

Mr.  O'Neill : — I  think  that  under  certain  circumstances  there 
will  be  considerable  drippage,  even  where  pure  commercial  coal  tar 
pitch  is  used.  I  put  a  roof  over  a  boiler  room  on  book  tile,  the  one 
I  spoke  of  before,  and  had  considerable  trouble  with  the  seepage 
through  the  book  tile  and  the  lath  which  were  put  on  to  fasten  the 
first  layer  of  paper  to.     Of  course,  the  conditions  were  not  very 
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good;  it  was  right  over  the  boiler  room  and  it  got  pretty  hot  up 
there,  but  it  took  almost  a  year  before  it  got  through  dripping,  and 
it  was  a  pure  commercial  coal  tar  pitch. 

The  President : — I  think  this  report  is  a  very  valuable  one  and 
the  discussions  which  have  been  brought  out,  both  by  our  own  mem- 
bers and  Mr.  Coburn  and  the  representatives  of  the  roofing  fra- 
ternity have  given  us  considerable  food  for  reflection.  We  all  agree 
that  the  solution  of  the  problem  is  simply  a  matter  of  continuous 
investigation  and  study.  I  believe  that  the  report  should  be  received 
as  information  and  continued  until  next  year,  and  I  would  like  to 
have  the  opinion  of  the  members.  I  think  we  would  gain,  in  that  we 
would  get  additional  information.  As  Mr.  Coburn  has  said,  in  his 
report  to  the  American  Railway  Engineering  Association,  the  sub- 
ject is  one  of  continuous  study.  Was  not  the  report  so  received  in 
your  organization,  Mr.  Coburn? 

Mr.  Coburn : — Certain  conclusions  were  adopted  but  the  report 
was  considered  incomplete. 

The  President : — I  would  suggest  that  some  one  make  a  motion 
to  that  effect,  in  case  it  is  agreeable. 

Mr.  Lichty : — I  would  say,  for  the  information  of  all  concerned, 
that  Mr.  Fullem  admitted  that  the  report  was  gotten  up  in  rather 
short  time,  and  he  thought  they  could  improve  it  considerably  if  it 
were  carried  over.  For  that  reason,  I,  personally,  should  be  very 
glad  to  see  it  continued.  I  think  we  would  get  some  very  valuable 
information  in  addition  to  what  we  now  have.  The  discussions  to- 
night will  make  good  material  for  our  proceedings. 

Mr.  Andrews : — As  a  member  of  that  committee,  I  think  I  can 
say  that  the  committee  did  not  consider  the  report  as  conclusive. 
We  felt  that  we  had  gained  all  the  information  possible  at  the  time, 
and  we  compiled  the  report  accordingly.  In  the  discussion  tonight 
and  in  any  discussion  that  might  take  place  in  the  future,  there  are 
undoubtedly  questions  which  will  come  up  that  will  be  of  value  to 
the  committee.  The  only  thing  that  I  can  see  brought  out  tonight 
is  the  question  of  the  relative  value  of  coal  tar  and  asphalt.  Now  if 
the  manufacturers  of  the  different  products  are  willing  to  give  the 
committee  all  the  information  that  they  ask  for  relative  to  the  com- 
position of  their  product,  then  I  think  it  would  be  a  good  thing  to 
carry  it  over,  but  unless  they  do,  I  see  no  benefit  whatever  in  carry- 
ing the  report  over  to  the  next  meeting  or  to  any  other  meeting. 
I  am  however,  willing,  as  a  member  of  the  committee,  to  work  on 
it  another  year,  or  two  years  or  three  years,  if  this  association  so 
desires. 
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Mr.  A.  S.  Marklcy : — I  believe  we  should  continue  the  subject 
another  year,  because  of  some  criticisms  in  the  report  that  I  couldn't 
catch  or  carry  in  my  mind,  in  reference  to  tile  and  slate  being  an 
ornament  rather  than  a  roof.  If  it  is  carried  over  another  year,  I 
will  be  able  to  say  something  about  that. 

Mr.  Andrews : — I  do  not  think  that  any  one  is  entitled  to  say 
that  slate  is  an  ornament. 

Mr.  O'Neill : — How  much  easier  it  is  to  criticise  than  to  give 
advice  of  any  value !  We  can  all  criticise,  but  I  do  not  believe  that 
many  of  us  can  give  advice  of  any  value  as  to  the  difference  be- 
tween a  coal  tar  and  an  asphalt  roof.  I  have  had  considerable  ex- 
perience with  these  roofs,  but  I  am  not  prepared  to  say  which  is 
the  better.  I  have  had  good  roofs  of  each  material  and  I  have  had 
some  very  poor  ones,  and  this  question  is  purely  an  educational  one. 
We  are  all  at  the  beginning  yet,  and  I  think  this  committee,  if  the 
subject  is  carried  over,  can  get  some  information  that  will  be  of 
value  to  us  in  the  future.  I  move  that  the  report  of  this  committee 
be  accepted  as  information,  and  that  the  subject  be  continued  for 
another  year. 

(Motion  seconded.) 

The  President : — Before  putting  the  motion,  I  wish  to  say,  that 
it  would  seem  advisable  to  continue  the  committee  as  well  as  the 
subject,  because  it  would  be  a  matter  of  immense  regret  if  the  ex- 
perience of  the  committee  thus  far  should  not  be  taken  advantage 
of. 

The  motion  was  carried. 

Mr.  Wardell : — I  wish  to  state  that  we  will  be  glad  to  have  any 
gentlemen  interested  in  this  subject,  visit  our  mill,  go  into  the  manu- 
facture of  the  fabric  as  well  as  the  peculiar  substances  that  we  use, 
from  beginning  to  end ;  and  I  will  come  from  New  York  to  meet 
any  committee  or  any  individual  that  is  interested,  and  will  not  only 
explain  the  methods  we  employ,  but  will  show  the  material  and  give 
them,  as  well  as  I  can,  the  reasons  why  we  use  the  material.  There 
is  nothing  that  we  have  that  we  wish  to  keep  secret.  There  is  noth- 
ing that  we  have  that  every  other  manufacturer  cannot  get  just  as 
well  as  we  do,  if  he  is  willing  to  pay  the  price.  The  only  thing  we 
ask  is  to  have  the  gentlemen  of  this  committee  give  us  their  time 
and  attention,  if  they  will,  and  we  will  do  our  best  to  give  them 
every  bit  of  information  we  have  on  the  subject. 
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METHODS  OF  PROTECTING  EMBANKMENTS  AGAINST 
CURRENTS  AND  RESTORING  THEM  WHEN 

WASHED  OUT. 

(Continued  from  last  year.) 

REPORT  OF  COMMITTEE. 

We  submit  as  our  report  a  detailed  description  of  practice  in  the  pro- 
tection of  railway  embankments  and  river  banks  in  nearness  thereto,  as  con- 
tained in  several  letters  from  members  of  our  association,  together  with  de- 
scriptions and  illustrations  of  brush  mattress  work  by  the  Mississippi  River 
Commission,  and  of  the  Kerr  p^abion  system.  All  of  this  information  appears 
to  us 'to  be  practical,  and  applicable  to  railroad  situations,  for  it  is  frequently 
the  case  that  vanishing  river  banks  threaten  the  foundation  of  a  railroad 
paralleling  the  stream.  The  only  escape  from  destruction  then  lies  either  in 
changing  the  location  of  the  railroad  or  in  preventing  further  encroachment 
of  the  erosive  currents.  Therefore,  railroad  embankment  protection  often 
resolves  itself  into  a  scheme  for  river  bank  protection.  When  railroads  have 
extensive  works  of  this  character  to  construct  much  valuable  information 
that  is  of  direct  application  can  be  obtained  from  the  annual  reports  of  the 
chief  engineer,  U.  5.  Army. 

Individual  contributions  to  our  report,  which  came  in  response  to  in- 
quiries on  the  subject  by  the  committee,  now  follow. 

R.  H.  Reid,  Supervisor  of  Bridges,  Lake  Shore  &  Michigan  Southern 
Ry. : — On  the  L.  S.  &  M.  S.  Ry.  we  have  used  several  methods  of  embank- 
ment protection.  One  kind  is  heavy  breakwater  stone,  where  there  is  wash- 
ing and  pounding  of  waves,  as,  for  instance,  along  the  shore  of  Lake  Erie  and 
along  Sandusky  Bay.  This  protection  is  sometimes  supplemented  by  filling 
in  between  the  large  breakwater  stone  with  smaller  ones,  which  can  be  thrown 
off  the  cars  by  hand  or  shoveled  off  with  train  plows.  The  breakwater  stone 
can  be  placed  to  advantage,  of  course,  only  where  they  can  easily  be  rolled 
down  the  bank  or  where  the  work  is  within  range  of  a  derrick  boom. 

Another  method  of  embankment  protection  is  the  use  of  barbed  wire  or 
woven  wire  fence,  which  is  sometimes  spread  along  the  embankments  where 
water  is  cutting  or  washing,  and  sometimes  is  filled  fn  with  underbrush  or 
other  material  so  as  to  form  a  mat,  making,  in  many  cases,  a  very  effective 
protection. 

Another  form  of  protection  is  to  spread  brush  wood  or  underbrush  alono: 
an  embankment,  covering  it  over  with  lighter  and  similar  material  which  will 
interweave  with  the  brush  and  form  a  solid  mat,  similar  to  that  formed  by 
the  woven  wire  fence. 

Another  method,  which  has  been  used  at  times,  is  to  drive  a  row  of  oiles 
along  the  embankment  which  is  in  danger,  sometimes  also  placing  plank  or 
timber  on  the  back  of  the  piles  and  filling  in  back  of  them,  laying  the  timber 
as  low  down  in  the  water  as  possible,  in  order  to  prevent  undercutting.  This 
frequently  affords  a  very  effective  protection  against  wave  washing  as  well 
as  against  the  action  of  the  current  of  streams. 
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J.  M.  Bibb,  Supervisor  of  Bridges  and  Buildings,  Louisville  &  Nash- 
ville R.  R. : — One  way  to' prevent  an  embankment  from  being  washed  out  by 
river  current,  where  the  current  strikes  the  fill,  is  to  riprap  the  side  of  the 
fill  with  stone.  To  protect  the  off  side  of  the  embankment  from  being  washed 
in  .event  the  flood  should  not  go  over  the  track,  that  side  also  should  be 
riprapped.  Should  the  current  begin  to  cut  under  the  track  the  action  can  be 
stopped  by  throwing  in  gunny  sacks  filled  with  sand  or  common  dirt. 

What  to  do  after  an  embankment  has  been  washed  out  depends  largely 
upon  circumstances.  If  the  fill  washed  out  is  not  more  than  10  or  12  feet 
high,  the  quickest  way  to  resume  traffic  is  to  crib  up  a  support  for  the  track 
with  ties  or  other  timbers  or  erect  temporary  bents,  but  if  the  water  is  in 
the  way,  especially  if  the  current  is  swift,  the  best  thing  to  do  is  to  drive 
pile  bents  and  build  over  them.  If  a  driver  is  not  available,  place  the  posts 
and  work  them  down  to  as  good  a  bearing  as  possible;  cap  them  and  run 
cars  over  to  settle  them  down,  and  keep  blocking  up  until  they  are  down. 

At  the  Alabama  River,  where  the  L.  &  N.  R.  R.  crosses  near  Montgomery, 
we  discovered  last  summer  that  one  of  the  spans  had  moved  a  little,  and 
it  was  decided  to  have  divers  make  an  examination  of  the  foundation  of  the 
piers.  Upon  investigation  we  found  the  round  pier  under  the  draw  span, 
and  also  the  pier  on  each  side  had  been  very  badly  undermined.  The  ma- 
terial under  the  round  pier  had  washed  out  on  one  side  about  8  or  9  feet 
deep.  The  water  was  about  12  to  14  feet  deep,  at  low  stage,  with  some  cur- 
rent. We  placed  30  or  40  carloads  of  large  stones  from  ^  cu.  yd.  to  1  cu, 
yd.  in  size  around  the  pier,  but  5  or  6  ft.  clear  of  the  pier,  and  piled  them 
up  within  2  or  3  ft.  of  the  surface  of  the  water.  We  then  lowered  concrete 
in  iron  buckets  3  ft.  square,  with  drop  bottoms,  down  to  the  bottom  of  the 
river  and  dumped  the  concrete  until  we  put  in  about  80  or  100  cu.  yds.,  which 
is  standing  all  right  now.  Our  object  in  dumping  the  concrete  between  the 
pier  and  the  stone  that  we  placed  around  the  pier  was  to  compel  it  to  run 
under  the  foundation. 

J.  M.  Mann,  General  Foreman,  Ft.  Worth  &  Denver  City  Ry. : — We  have 
been  figuring  on  putting  in  some  concrete  slab  protection,  but  owing  to  the 
slack  period  in  business  we  have  not  done  this  work  yet. 

We  have  had  a  great  deal  of  experience  on  the  F.  W.  &  D.  C  Ry.  in 
protecting  our  banks,  as  there  are  a  number  of  rivers  and  we  have  been 
fighting  them  for  a  good  many  years.  For  riprapping  banks,  where  it  is  not 
necessary  except  in  case  of  overflow,  I  think  rubble  stone  is  about  the  best 
thing  to  use.  We  are  putting  in  stone  on  banks  for  about  30  cents  per  square 
yard.  Wherever  we  lay  up  the  stone  in  shingle  fashion  we  have  never  had 
any  trouble.  We  have  a  number  of  banks  approximately  10  ft.  high  which 
have  been  riprapped  in  this  way  for  eight  or  ten  years,  and  frequently  the 
water  comes  up  over  them  to  within  2  ft.  of  the  ties ;  and  yet  we  have  never, 
in  any  instance,  lost  a  bank  when  protected  with  rubble  stone  in  this  manner. 
Of  course.  I  would  not  recommend  such  work  for  streams  where  the  banks 
are  caving  in. 

On  river  banks  we  get  best  results  by  putting  in  cribs  or  pens  about  10 
ft.  wide,  flooring  them  with  old  stringers  or  poles.  We  build  the  crib  in  the 
water  and  sink  it  with  stone  as  we  build  it,  the  crib  to  connect  with  the  bank 
at  the  upper  end  and  extending  out  into  the  stream  at  an  angle  of  about 
30  deg.,  pointing  down  stream.  We  build  them  to  stand  8  or  10  ft.  above 
high  water.  As  the  water  rises  the  crib  settles,  in  most  cases,  but  we  keep 
building  them  up  and  filling  them  with  stone  as  fast  as  they  settle.  After 
two  or  three  floods  the  crib  will  stop  settling  and  a  sand  bar  will  form  at  the 
back  of  it,  after  which  we  have  no  further  trouble.  This  work  costs  us,  all 
told,  approximately  $1.50  per  cubic  yard,  including  the  stone  placed  in  the 
crib  and  the  material  used  in  making  the  crib. 

We  have  also  tried  to  protect  a  number  of  places  from  washing  bv  plac- 
ing barbed  wire  fence  along  the  bank,  anchoring  it  out  in  the  river  and  letting 
it  float.    So  far  we  have  not  had  much  success  with  it. 

C.  F.  Green,  Supervisor  Bridges  and  Buildings,  Southern  Pacific  Co.:— 
The  rivers  in  northern  California  are  very  peculiar,  inasmuch  as  thev  have 
been  filling  up  for  years  with  slickings  washed  from  the  mountains  by  hy- 
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draulic  mining,  so  that  at  the  present  time  the  beds  of  the  rivers  in  some 
places  are  higher  than  the  adjacent  land,  and  the  banks  must  be  protected  by 
levees.  We  have  five  rivers  and  numerous  smaller  streams  on  the  Sacra- 
mento division  that  we  either  run  along  or  cross,  and  during  high  water  we 
are  kept  constantly  on  the  watch  for  washouts.  All  openings,  such  as 
trestles  and  cnlverts,  are  riprapped  with  granite  rock  or  willow  mattresses, 
but  we  lind  the  cost  of  granite  rock  high — about  $3  per  cubic  yard,  in  place. 
The  mattress  will  not  last,  so  we  are  now  using  concrete  matting  of  6  inch 
thickness,  reinforced  with  fence  wire,  which  we  find  is  much  cheaper  Chan 
the  granite  rock. 
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TEMPORARY    PROTECTION    OF    EMBANKMENTS    WHEN    PER- 
MANENT WORK  CAN    NOT  BE  DONE. 

For  years  past,  in  times  of  high  water,  the  Southern  Pacific  Co.  has 
used  granite  rock  by  the  car-load,  dumping  the  same  down  the  embankments 
to  stop  the  washing,  but  we  find  it  unsatisfactory  for  the  purpose  unless  used 
in  large  quantities.  We  also  find  it  slow  material  to  handle,  and  during  later 
years  on  this  division  we  have  used  the  brush  mat,  which  can  be  placed  in 
current  swift  enough  to  wash  rock  away  weighing  a  half  ton.  If  possible 
we  cut  the  brush  as  long  as  the  slope  or  bank  of  the  washed  fill  and  make  it 
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into  bundles  by  tying  together  with  baling  wire  or  small  rope  abont  every 
3  ft.  along  the  bundle,  which  is  as  large  as  can  be  carried  by  three  or  foar 
men.  We  then  place  these  bundles  along  the  track  at  the  wash,  close  together, 
the  small  ends  projecting  toward  the  water,  and  fasten  the  bundles  to- 
gether with  baling  wire  until  we  have  bundles  the  full  length  of  the  wash. 
We  then  take  a  heavy  line  that  will  hold  the  mat  in  the  stream,  make  fast 
one  end  of  the  line  around  the  down-stream  bundle  at  about  the  middle,  and 
from  that  around  all  other  bundles,  until  we  come  to  the  last  one  up  stream, 
where  we  tie  the  end  of  this  line  to  a  tree  or  dead  man  up  stream  where 
it  will  hold  the  mat  against  the  washed  bank  when  afloat.  Next  we  take  a 
number  of  small  lines  (old  ones  will  do)  about  the  length  of  the  bundles, 
fasten  one  end  of  these  lines  to  the  bundles,  about  20  ft.  apart  and  at  the 
end  next  to  the  water,  bringing  the  lines  up  lengthwise  of  the  bundles.  We 
then  start  at  the  up-stream  end  of  the  mat  and  shove  it  overboard,  holding 
on  to  the  short  lines,  so  that  the  mat  will  not  swing  away  from  the  bank  or 
clear  of  the  bank.  In  fact,  we  leave  about  two  or  three  feet  of  the  mat  on 
top  of  the  bank  after  shoving  into  the  water.  We  then  take  some  worn-out 
rail,  long  enough  to  reach  from  line  to  line  fastened  to  the  outer  ends  of  the 
bundles  and,  starting  at  the  down-stream  end,  hold  up  the  short  line  and 
heave  out  the  rail  upon  the  mat  as  far  as  possible  under  the  short  lines, 
and  continue  doing  this  the  full  length  of  the  mat.  The  rails  will  sink  the 
mat  down,  and  if  we  get  the  rails  out  on  the  mat  where  the  small  ropes  are 
fastened,  by  hauling  in  or  letting  out  on  the  lines  we  can  bring  the  end  of 
the  mat  right  to  the  base  of  the  wash  and  stop  it. 

We  have  found  the  brush  mat  made  in  this  way  the  most  feasible  plan 
in  times  of  emergency.  In  fact,  we  stopped  washing  action  18  to  20  ft 
high  and  200  ft.  long,  at  points  back  of  a  U-abutment  of  an  approach  to  a 
steel  bridge,  by  using  a  brush  mat  in  this  manner. 

PERMANENT    PROTECTION    OF    EMBANKMENTS. 

On  revetment  work  we  have  used  riprap  of  split  granite  rock  or  round 
rock  dumped  on  the  fill,  with  no  satisfaction  unless  placed  in  large  quantities; 
but  if  laid  with  the  face  chinked  and  pointed  up  it  will  make  a  fairly  good 
job.  The  trouble  with  this  kind  of  work  is  that  the  fill  gets  wet  and  seitlcs, 
breaking  up  the  face  of  the  rock  until  the  water  scours  out  the  fill  back  of 
the  rock,  thus  displacing  large  masses  of  it  We  are  now  using,  and  have 
been  using  for  the  last  two  years,  a  concrete  slab  of  6  inu*  mickness,  with  a 
wire  netting  in  the  center  of  the  slab  as  a  reinforcement.  We  find  this  a  very 
good  device,  and  it  is  cheap.  In  one  case  where  it  was  placed  on  a  new 
fill  that  settled  badly,  it  did  not  pull  apart  and  did  not  allow  the  water  to 
wash  the  fill. 

Following  is  the  cost  of  a  reinforced  concrete  revetment  of  6  in.  thick- 
ness for  a  works  of  376  sq.  yd.  surface  measure : 

MATERIAL. 

2  rolls  fence  wire,  SO  rods,  at  4Sc  per  rod, $  22i0 

82  cu.  yds.  gravel  and  sand  at  30c  per  yd., 24.60 

82^  bbls.  cement  at  $1.70  per  bbl.,  14025 

Total  cost  of  material,  $18735 

LABOR. 

Building  mixing  platform,  $  11-^ 

Unloading  gravel 25w 

Unloading   cement,    10^ 

Putting  up  forms  and  reinforced  wire,   116i0 

Placing  concrete,    119i)0 

Total  labor, $282.50 

Total  cost  of  material  and  labor,  469i5 
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The  design  of  the  slab  is  shown  in  Fig.  1.  We  graded  off  the  slope  to 
the  standard  1^  to  1  slope  and  dug  a  trench  12x18  ins.  around  the  bottom 
of  the  slope,  placing  the  end  of  the  wire  in  the  center  of  the  trench,  allowing 
the  wire  to  lie  away  from  the  slope.  We  next  filled  in  the  trench  with  con- 
crete. When  this  was  completed  we  took  a  piece  of  3x4  in.  lumber,  the 
length  of  slope,  and  placed  it  up  the  slope  at  the  edge  of  the  wire  and  another 
piece,  with  one  width  of  the  wire  over  them.  We  then  took  two  other  pieces 
of  3x4  and  placed  them  on  top  of  the  first  two  pieces,  and,  by  using  molder 
clamps  and  wedges,  clamped  these  two  pieces  together  so  as  to  hold  the  wire 
tight  between  them.  We  then  cut  some  lx4-in.  pieces  about  the  length  of  the 
width  of  the  wire,  and  drove  them  between  the  two  top  pieces  of  3x4  in. 
This  stretched  the  wire  up  tight  and  gave  us  3  inches  under  the  wire  and  3 
inches  over  the  wire,  also  leaving,  after  the  concrete  was  in  place,  when  the 
four  pieces  of  3x4  were  removed,  4  inches  of  wire  sticking  out  of  each  side 
of  the  concrete  slope. 

This  was  done  with  alternate  sections  of  wire  which  gave  us  a  space 
up  the  slope  without  walking  on  the  new  concrete.  When  all  of  the  odd 
widths  of  wire  were  in  place  the  length  of  the  revetment,  we  started  and 
took  out  the  3x4  in.  forms  and  then  laid  the  alternate  sections  of  wire.  These 
were  fastened  to  the  stub  ends  of  wire  that  were  left  sticking  out  of  the  first 
concrete  by  tying  it  with  small  wire.  We  then  filled  in  with  concrete.  This 
gave  a  continuous  wire  in  the  center  of  the  concrete  throughout  the  revet- 
ment and  made  a  good-looking  face. 

I  think  this  work  will  stand  longer  than  any  other  kind  that  we  have 
tried.  I  give  the  cost  per  day  of  the  gang,  so  that  the  cost  of  the  labor  cdn 
be  compared  as  against  work  at  other  places  where  cheaper  labor  can  be  had. 
We  worked  10  hours  per  day.  We  had  one  foreman  at  $4.50  per  day;  one 
concrete  mason,  at  $325 ;  six  laborers,  at  $225 ;  three  laborers,  at  $2.50. 

A.  M.  Van  Auken,  Chief  Engineer,  Memphis,  Dallas  &  Gulf  R.  R. : — 
Roughly,  we  may  describe  bank  protection  as  falling  in  three  classes : 

(fl)  Where  the  banks  and  bottom  of  the  stream  are  stone,  stony  or  con- 
sist of  other  substance  not  washable  by  the  force  of  the  current,  and  where 
It  is  only  the  railroad  firr^de  that  is  to  be  protected. 

(5)  Where  the  bank  and  bottom,  or  at  least  the  bottom  of  the  stream, 
are  of  gravd  or  coarse  sand  and  have  considerable  resistance  to  the  washing 
power  of  the  current. 

(c)  Where  the  soil  is  alluvial,  and  the  rivers  shift  their  courses  at  will. 

As  to  treating  these  various  conditions  there  are  many  methods.  We 
may,  however,  classify  the  successful  ones  as  four.  For  Oass  "a"  there 
seems  to  be  nothing  equal  to  riprap.  There  is  but  little  need  to  speak  of 
this  here.  It  consists  of  stones  laid,  or,  even  thrown,  on  the  slope  of  the  roadbed 
at  points  where  injury  is  threatened.  The  size  of  the  stone  used  is  governed 
by  the  velocity  of  the  stream,  the  drift  it  carries,  and  the  ice  forming  in  it. 
Ordinarily  the  needed  size  may  be  judged  by  the  size  of  the  stones  left  in  the 
bed  of  the  stream.  If  these  be  not  larger  than  "one-man  stone"  (of  a  size 
readily  handled  by  one  man)  the  embankment  will  be  safe  if  protected  by 
stone  of  that  size.  There  is  seldom  any  economy  in  using  stone  smaller  than 
this. 

Mountain  torrents,  streams  carrying  large  drift  and,  worst  of  all,  streams 
which  freeze  deeply  or  carry  heavy  floating  ice,  present  serious  problems  for 
riprap.  Where  ice  forms  a  foot  or  more  thick  against  a  bank  the  rising  water 
will  lift  heavy  stone  from  place.  Under  such  circumstances  only  very  heavy 
stone,  placed  with  a  derrick,  will  give  adequate  protection. 

For  Gass  "b"  a  form  of  protection  recommended  by  Mr.  A.  E.  Killam 
will  usually  give  most  excellent  results.  On  the  Wisconsin  and  upper  Mis- 
sissippi Rivers  wing  dams  built^  of  brush  weighted  with  stone  have  given 
most  excellent  protection,  at  points  where  the  stone  used  as  riprap  would 
soon  be  buried  by  their  own  weight  sinking  them  in  the  sand.  This  form  of 
protection,  like  riprap,  is  so  common,  and  the  differences  in  the  way  in  which 
it  is  used  are  of  such  minor  importiince  that  a  more  complete  description  is 
hardly  necessary — it  is  merely  riprap  with  a  foundation  of  brush. 

For  Gass  "c"  there  seems  to  be  no  best  system.     If  you  wiW  recall 
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your  individual  troubles  in  controlling  water  on  leaky  roofs,  in  leaky  pails 
and  in  leaky  cisterns  you  will  have  in  mind  what  a  volatile  and  capridoas 
substance  you  are  dealing  with.  Then,  given  such  a  stream  as  the  Arkansas, 
Red  or  Missouri  or  Mississippi,  with  a  flood  volume  running  up  into  thou- 
sands of  feet  per  second  of  discharge,  the  velocity  with  which  it  moves  at 
flood  time,  and  the  impact  with  which  it  strikes  the  bank,  and  you  will 
realize  that  no  form  of  protection  should  be  expected  to  hold  against  the  ever 
changing  attack  of  so  powerful  a  foe  unless  such  protection  is  constantly 
watched  when  threatened,  and  strengthened  as  the  force  of  attack  changes 
to  the  weak  or  weakened  points. 

Then  we  have  the  further  problem  of  continual  changes  in  a  channel  due 
to  various  construction  operations  in  and  adjacent  to  a  stream.  The  erection 
of  a  bridge  pier  or  boat  incline  may  change  the  course  of  a  stream  to  an 
astonishing  extent.  The  slight  increase  in  the  velocity  of  the  stream  at  a 
particular  point,  say  from  2.94  ft.  per  second  to  3.06  ft.  per  second,  will  de- 
stroy a  bank  which  would  have  resisted  indefinitely  under  the  former  condi- 
tion. A  snag  or  sunken  steamboat  may  cause  this.  The  successful  control 
of  a  large  stream,  as  the  Missouri  below  Sioux  City,  and  the  Mississippi 
below  Grafton,  requires  constant  and  intelligent  watching. 

The  forms  of  protection  which  have  given  entire  protection  successfully 
on  these  streams  are  two.  The  first,  and  undoubtedly  the  best,  is  the  mattress. 
Where  brush  are  procurable  at  a  fair  cost  they  are  commonly  used.  On  the 
lower  Mississippi  mattresses  have  been  built  of  cypress  boards.  This  method 
is  described  in  Camp's  book  on  track,  and  in  an  article  in  the  Engineering 
News,  June  5,  1902,  by  Mr.  W.  R.  De  Witt.  Mr.  De  Witt  speaks  from  many 
years'  experience  with  rivers  of  this  class,  and  no  one,  to  my  knowledge, 
is  equally  well  informed  as  to  the  particular  problems  there  presented. 

The  only  other  system  which  has  given  any  measure  of  protection  in 
this  class  of  stream  is  the  permeable  pile  dike.  This  consists  of  from  two  to 
four  rows  of  piling  driven  at  right  angles  to  the  bank,  framed  together  and 
braced  to  resist  the  action  of  ice  and  drift.  On  the  up-stream  row  are 
fastened  two  or  more  rails,  much  as  are  the  rails  of  a  picket  fence,  and  to 
these  are  fastened,  perpendicularly,  poles  which  reach  the  bottom,  and  extend 
nearly  or  quite  to  high  water.  It  is  very  much  in  form  like  the  common 
picket  fence.  Its  action  is  to  retard  the  flow  of  the  water,  as  it  passes  through 
it,  and  cause  it  to  deposit  silt  in  the  comparatively  still  water  below  the  dike, 
thus  building  up  a  deposit  or  sand  bar,  and  ultimately  cultivable  land.  These 
dikes  must  be  so  close  together  that  the  eddy  caused  by  one  dike  will  be 
caught  by  the  dike  next  below  and  broken;  otherwise  the  eddy  would  wash 
out  and  destroy  the  deposit. 

The  mattress  style  of  protection  is  best,  but  is  more  costly.  Its  only 
failures,  to  my  knowledge,  are  where  the  protection  was  only  partial.  H  the 
mattress  does  not  go  out  to  the  central  thread  of  the  deepest  water  of  the 
stream,  the  water  will  work  under  the  edge  and  destroy  the  mat.  If  it  does 
not  extend  to  a  point  above,  and  to  a  point  below,  where  the  force  of  the 
stream  strikes  the  bank,  the  water  will  cut  around  the  end  of  it  and  destroy 
it.  Of  course,  the  bank  of  the  stream  above  low  water,  and  extending  to 
above  high  water,  must  be  protected  by  our  friend  riprap.  With  the 
permeable  pile  dike  it  is  usually  necessary  to  protect  the  bottom  of  the 
stream  under  the  dike  with  a  mat. 

The  failures  at  bank  protection  works  are  legion.  Among  those  which 
had  great  ingenuity  back  of  them  were  the  "  fox-tail  "  dikes  experimented 
with  on  the  Missouri  River  in  the  latter  seventies.  They  were  composed  of 
saplings  somewhat  longer  than  the  water  was  deep,  the  lower  end  anchored 
to  the  bottom  by  a  rock  of  sufficient  weight  to  hold  it  in  place  and  the 
top  attached  to  a  barrel  to  keep  it  afloat  after  it  became  clogged  with  de- 
posit. As  a  temporary  expedient  these  dikes  are  a  great  success.  They 
will  divert  a  current  of  water  from  a  bank  in  flood  time,  and  may  be  used  to 
save  a  town  from  a  river  change  during  high  water,  as  they  can  be  planted 
in  any  stage  of  water,  and  if  one  be  washed  away  another  can  be  planted  to 
take  its  place.  As  a  permanent  protection  they  arc  of  little  use,  each 
succeeding  high  water  calling  for  more  or  less  renewals. 
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The  most  complete  failure  was  with  what  were  called  "  bankhcads," 
much  used  on  the  Missouri  in  the  later  years  of  the  Missouri  River  Com- 
mission. Briefly,  it  consisted  in  forming  the  bank  into  easy  bends,  and  pro- 
tecting the  point  or  promentory,  the  theory  being  that  the  river  would  then 
form  into  a  bend  around  the  bankhead  and  behave  itself.  It  refused  to  be- 
have, and  the  work,  costing  a  couple  of  million  dollars,  failed  utterly  in  ac- 
complishing its  end. 

Numerous  "  systems  "  have  been  brought  out,  tried  with  indifferent  suc- 
cess, and,  so  far  as  I  know,  all  ending  in  complete  failure.  Those  who 
may  wish  to  read  up  I  would  advise  procuring  from  the  chief  engineer,  U.  S. 
Army,  the  appendixes  to  his  reports  covering  the  streams  in  the  vicinity  of 
his  work.  The  report  of  the  Mississippi  River  Commission  has  the  most 
material  of  value.  The  two  engineer  districts  covering  the  Mississippi  from 
Cairo  to  Grafton  and  from  Grafton  to  St.  Paul,  and  those  covering  the 
Missouri,  the  Arkansas  and  the  Red  are  the  most  useful  to  an  engineer  hav- 
ing to  deal  with  alluvial  streams. 

A  partial  list  of  the  articles  in  periodicals  relating  to  this  question  are 
as  follows: 

"  Bank  Fascines,"  Engineering  News,  March  26,  1896. 

Banks  to  Resist  Wave  Action — Proc.  Amn.  Soc.  C.  E.,  Nov.,  1896; 
Trans,  Assn.  C.  E.,  Cornell,  June,  1896;  Engineering  Magazine,  Dec,  1897; 
Nat*l  Geographic  Magazine,  June,  1901. 

Bank  Revetment — Engineering  Magazine,  June,  1896;  Proc.  Amn.  Soc. 
C.  E.,  June,  1896;  Engineering  News,  Oct.  31,  1901 ;  Engineering  News,  June 
5,  1902;  Proc.  Amn.  Soc.  C.  E.,  Jan.  and  April,  1905;  Engineering  Record, 
Aug.  18,  1906;  Engineering  News,  Oct.  22,  1908;  Engineering  News,  Dec. 
10,  1908;  Engineering  News,  Jan.  14,  1909;  Engineering  News,  Jan.  28,  1909; 
Engfineering  News,  April  8,  1909. 

If  time  would  permit  I  would  like  to  give  a  history  of  the  two  cases  at 
Eliza  Point,  111.,  and  Bird's  Point,  Mo.,  just  above  and  opposite  Cairo,  111. 
The  Bird's  Point  case  was  treated  by  makeshifts  and  Eliza  Point  was  protect- 
ed. The  former  work  resulted  in  a  loss  of  property  of  close  to  $150,000 
by  the  St.  Louis,  Iron  Mountain  &  Southern  Ry.  and  the  St.  Louis  South- 
western Ry.,  and  the  latter  saved  the  city  of  Cairo  from  being  cut  off  and  left 
on  an  island. 


BRUSH    MATTRESS    WORK    OF    THE    MISSISSIPPI    RIVER 

COMMISSION. 

The  Mississippi  River  Commission  is  now  weaving  and  sinking  a  fascine 
mattress  at  Delta  Point,  La.,  opposite  Vicksburg,  Miss.,  for  protecting  the 
river  bank  which  is  caving  and  encroaching  the  right  of  way  of  tracks  of 
the  Vicksburg,  Shreveport  &  Pacific  Ry.  The  photographic  reproductions 
and  line  drawmgs  convey  a  good  idea  of  how  the  work  is  being  handled.  Fig. 
2  shows  the  mattress  barge  and  the  process  of  weaving  the  mattress;  Fig.  3 
shows  the  mattress  floating  in  the  river  as  the  barge  is  worked  away  from 
the  completed  part  of  the  mattress;  and  Fig.  4  is  a  view  looking  over  the 
mooring  barge,  at  the  head  of  the  mat  and  towards  the  mattress  barge. 
Figures  5,  6  and  7  illustrate  the  method  of  making  the  fascine  mattress. 

A  thorough  knowledge  of  the  river  in  the  vicinity  of  a  reach  to  be 
protected  is  ot  gn'eat  importance.  Much  money  can  be  wasted  by  not  study- 
ing the  movements  of  currents  and  bars  in  the  locality,  in  order  to  select  the 
best  point  for  beginning  the  work.  If  placed  too  high  under  the  bar,  dead 
water  may  soon  prove  it  a  waste  of  material  and  an  unnecessary  expense, 
while  at  localities  where  the  bar  is  receding  the  failure  to  place  the  upper 
end  of  the  work  at  the  correct  place  may  prove  disastrous.  A  careful  survey 
of  the  river  in  the  vicinity  is  very  essential. 

A  mattress  300  ft.  wide  by  1,200  ft.  lonsr  represents  a  superficial  area  of 
about  8  acres,  and  when  one  realizes  that  this  vast  willow  carpet,  over  a  foot 
thick,  is  placed  on  the  bottom  of  the  river  in  depths  of  from  40  to  100  ft. 
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Fig.  6.^ — General  Plan  of  Fascine  Hattress. 

and  against  currents  of  from  5  to  8  ft.  per  second,  the  difHculty  of  the  en- 
terprise will  be  appreciated. 

A  complement  of  men  for  a  mat  200  ft,  wide  is  54,  under  a  foreman, 
divided  into  three  equal  gangs,  each  under  a  master  laborer.  Each  gang 
consists  of  five  men  on  the  brush  barge  passing  brush  to  the  weaving  party, 
twelve  men  in  each  weaving  party,  and  one  man  on  the  mat  mauhng  the 
brush  lightly  into  place  as  the  weavers  push  it  down.  Each  gang  builds  one- 
tfaird  the  width  of  the  mat.  The  brush  barge  is  placed  outside  (below)  the 
mattress  barge,  about  midway  between  the  two  ends,  and  a  barge  loaded 
with  poles  is  hung  to  each  of  the  said  ends. 

We  give  below,  from  a  report  of  the  chief  of  engineers,  U.  S.  Army,  cost 
data  and  the  method  of  building  a  fascine  mattress  during  the  season  of 
1893  at  New  Madrid,  Mo.,  which  was  the  first  large  fascine  mattress  made. 
The  work  consisted  of  a  continuous  mattress  2S0  ft,  wide  by  900  ft.  long  and 
12  inches  thicK  an  auxiliary  connecting  mattress,  and  a  shore  paving  of  4 
in.  of  spalls  and  6  in.  of  stone  extending  up  the  graded  bank  to  the  27-ft, 
Stage.  The  cost  of  this  work  per  lineal  foot  was  as  follows :  River  mat 
fascine,  $15.62;  connecting  mattress  fascine,  $2,32;  paving  mat  fascine,  $7,58; 
superintendence  and  care  of  plant,  $2,26;  total,  $27,78,  During  the  con- 
struction of  the  mat  the  weather  was  very  favorable,  and  the  river  remained 
practically  at  the  10-ft.  stage. 

Labor : — The  supply  was  not  very  abundant.  Whites,  subsisted  by  the 
Kovemment,  were  employed  in  all  responsible  positions.  At  first  the  common 
laborers  were  white  and  self-subsist mg,  but  owing  to  the  hot  weather  and 
hard  work,  they  were  soon  replaced  by  negroes.  The  price  paid  was  $30 
per  mo.itb  and  subsistence.  The  self-subsisting  laborer  received  $1.25  per 
day  of  eight  hours. 

Material :— Brush  and  poles  were  obtained  by  contract  at  $1.05  per  cord 
for  the  former  and  $1.50  per  cord  for  the  latter,  and  the  source  of  supply 
was  from  10  to  30  miles  above  the  work.  The  deliveries  were  not  sufficient, 
owing  to  the  fact  that  the  estimated  quantity  to  be  used  per  day  was  too 
•man.  Stone  was  obtained  by  contract  from  the  quarries  and  stores  on  the 
bank  during  the  spring. 
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Fascine  Mattresses: — The  method  of  holding  the  barge  ajid  the  mat,  bj 
means  of  cables  fastened  on  the  bank,  was  the  same  as  in  previous  jears. 

A  set  of  i>Iatforms  or  fascine  barges  were  used  in  addition  to  the  mt 
barges,  and  joined  to  them  longitudinally.  The  platform  barges  were  ordi- 
nary barges  with  an  extra  deck  raised  to  the  level  of  the  platform  of  the 
mat  barge.  Alor^  the  side  of  these,  joining  the  mat  barges,  forms  were  boill 
in  which  to  construct  the  fascines,  the  tops  of  these  formers  being  at  the 
same  elevation  as  the  highest  point  on  the  mat  ways.  Under  the  platfom  oi 
the  mat  barges  were  placed  19  reels  13  ft.  apart,  the  two  outside  reels  con- 
taining >i  in.  and  the  others  A  in.  galvanized  steel  strands  (made  of  7  wiia 
each).  These  are  the  bottom  cables,  and  the  ends  of  each  were  made  fast  to 
the  head  and  under  the  mat  at  right  angles  to  the  fascines.  Each  cable  w 
in  one  piece,  its  length  being  determined  by  the  length  of  the  mat  Fridian 
brakes  were  used  on  the  reels  to  keep  the  cable  taut. 

The  method  of  procedure  during  the  construction  of  a  fascine  mat  «ai: 
First  a  large  head,  about  3  ft.  in  diameter,  was  made  of  hardwood  pole^ 
the  diameter  of  the  butts  of  the  poies  being  from  4  to  8  inches,  and  to  thii 
head  were  fastened  the  bottom  cables.  The  weaving  strands,  which  were  H 
in.  galvanized  steel  strands,  composed  of  seven  wires,  were  also  fastened  to 
the  head  at  the  same  place  as  the  bottom  cables,  and  hence  there  were  nine- 
teen of  these  13  ft.  apart. 

The  fascine  was  made  by  placing  brush  from  1  to  4  inches  in  diameltr 
at  the  butts  in  the  formers  and  compressing  them  into  round  bundles  ot 
fascines  12  in.  in  diameter,  by  means  of  the  fever  chains.  While  thus  com- 
pressed they  were  tied  together  with  No.  12  galvanized  steel  wire.  Care  <ns 
taken  to  keep  the  butts  well  scattered.  The  fascine  was  next  raised  out  of 
the  formers  and  pushed  to  the  ways  and  down  to  the  head,  when  the  wear- 
ing cables  were  passed  over  the  fascine,  then  down  under  the  fascine,  and 
the  bottom  strand  up  between  the  fascine  and  the  head.  Then  a  pair  of  6 
in.  blacks,  one  end  fastened  to  the  mooring  barges  and  the  other  (1^  meant 
of  a  "Haven"  clamp)  attached  to  the  weaving  strand,  and  six  men  at  eadi 
set  of  blocks  pulled  the  fascine  down  to  the  head.  While  the  strain  wis 
on  the  weaving  strand  it  was  cither  clamped  to  the  bottom  strand  or  bdd 
so  that  the  fascine  could  not  separate  from  the  head,  or  one  from  the  other. 
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FlB.  7— Part  of  Head  In  Mat.  No.  2. 

by  driving  a  staple  into  the  butt  of  a  willow  so  as  to  take  both  the  weaving 
and  bottom  cables.  The  weaving  and  bottom  cables  were  clamped  together, 
at  every  tenth  fascine,  besides  being  stapled,  so  that  the  fascines  could  not 
slip  apart.  This  method  was  continued  until  the  mat  was  built  of  the  desired 
length. 

The  labor  on  the  mat  was  divided  into  three  parties :  One  party  un- 
loaded the  brush  off  the  barges;  the  second  party  carried  the  brush  to  the 
formers  and  made  the  fascines ;  the  third  party  assisted  the  second  in  raising 
the  fascines  out  of  the  formers  down  on  the  ways  and  tied  them  together. 
When  the  ways  were  filled,  the  friction  brakes  were  raised  and  the  launch 
made,  the  brakes  being  put  on  again  just  before  the  launch  was  completed, 
so  as  to  get  a  uniform  strain  on  each  cable. 

In  order  to  strengthen  the  mat.  live  longitudinal  wire  strands,  26  ft.  apart, 
were  placed  over  its  whole  length.  The  first  one  was  on  the  outside  of  the 
channel  edge,  and  of  Yi  in.  diameter,  composed  oE  nineteen  galvanized  steel 
wires;  the  second  was  also  Yi  in,  and  the  remainder  were  Ji  in.  diameter, 
composed  of  seven  wires.  These  strands  were  fastened  to  the  head  of  the 
mat  at  the  same  place  as  the  other  strands,  and  were  clamped  to  the  weaving 
strands  at  every  tenth  fascine,  the  clamps  being  so  arranged  as  to  come  half 
way  between  those  on  the  bottom  of  the  mat. 

The  shackle  straps  were  fastened  to  the  mat  by  first  taking  a  turn  around 
the  head,  then  circlmg  two  or  three  fascines  about  10  ft.  from  the  head, 
and  next  clamping  to  the  top  strands.  Seven  shackle  straps  were  used,  the 
two  nearest  the  shore  not  beinf[  backed  up  with  a  top  strand.  In  order  to 
give  the  mat  the  necessary  rigidity  in  sinking,  longitudinal  poles  of  3  to  8 
in.  diameter  at  the  butt  were  placed  over  it,  the  rows  being  13  ft.  apart,  and 
fastened  to  the  mat  with  No.  12  galvanized  wire  and  No.  9  copper  wire. 
The  ties  were  4  ft.  apart,  one  of  copper  and  the  next  two  of  galvanized  wire. 
These  wires  encirded  a  fascine  and  a  pole.  Care  was  taken  to  keep  the  gal- 
vanized and  copper  wires  well  apart,  so  that  no  chemical  action  could  take 
place  and  destroy  the  wires. 

At  first  the  progress  of  the  construction  was  slow,  owing  to  the  fact 
that  the  labor  was  untrained  and  that  the  fascine  mat  was  an  experiment; 


196  COMMITTEE  REPORT 

but  after  the  details  had  been  worked  out  fairly  good  progrtas  was  mack. 
Mattress  construction  was  begun  on  July  27  and  completed  on  August  16, 
when  the  mat  was  sunk. 

Brush  used  per  square,  cords,   $1-60 

Poles  used  per  square,  cords,  -05 

Stone  ballasting,  cubic  jrards,  3 

Total  cost  of  mat  per  square,  $625 

Grading: — ^There  was  not  much  grading  to  be  done,  as  the  bank  had 
nearly  a  1  on  3  slope,  except  at  the  upper  end,  where  graders  had  to  be  used. 
Hydraulic  g^ding  began  on  Aug.  17  and  was  completed  Aug.  25. 

Bank  graded,  linear  ft.,  350 

Material  moved,  cubic  yards,   2,154 

Cost  per  cubic  yard,   $   -06 

The  excessive  cost  was  due  largely  to  a  pile  of  very  compact  sawdsst 
which  was  removed  with  difficulty. 

Connecting  Mattresses: — Narrow  connecting  mats  were  placed  aloQgi 
entire  bank  protected,  as  the  river  mat  did  not  come  up  to  the  waters  ^ 
These   were  built  on   the   ways,   of  the  old  type  of   mattresses,  and 
launched  in  place. 

Total  length  of  connecting  mats  built,  including  laps,  linear  ft.,  

Average  width  of  connecting  mats,  ft.,  

Total   built,   155.5  squares,   sq.   ft.,    

Brush  and  poles  used  per  square  of  mat,  cords, 

Stone  (ballast  and  sinking)  per  square  of  mat,  cu.  yds., $ 

Cost  per  square  foot  in  place,  cents,   ISfl 

The  quantity  of  stone  used  was  large,  as  an  extra  amount  was  placed  on 
the  mat  from  the  zero  to  the  10-ft.  contour. 

Paj^ing: — Preparatory  to  paving,  the  grade  was  neatlv  dressed.  Padng 
began  at  or  near  the  8  ft.  contour  and  extended  to  the  27  ft.  contour.  The 
spalls  used  in  paving  were  from  1  to  10  pounds  in  weight,  and  the  stones 
weighed  from  10  to  40  pounds.  The  average  thickness  of  the  paving  was 
10  inches,  4  in.  of  spalls  and  6  in.  of  riprap.  The  length  of  bank  paved  was 
900  ft. ;  the  area  of  bank  paved  8,001  sq.  yds.  The  total  cost,  exclusive  of 
grading,  was  8.35  cents  per  square  yard. 

SUMMARY. 

Per 

Linear 

Foot. 

River  mat,  900  linear  ft.,  2,250  squares,  cost,  $15-^ 

Connecting  mats,  900  linear  ft,  155.5  squares,  cost,  2^ 

Paving,  900  linear  ft.,  72,008  sq.   ft,  cost, 7iS 

Sundries  (superintending,  care  of  plant  and  repairs), 22b 

Total  cost  per  linear  foot,   $27.78 

The  900  linear  feet  of  revetment  cost  $25,000. 

THE  KERR  GABION  SYSTEM. 

In  describing  this  system  it  is  proper  to  explain  that  its  development  Js 
being  fostered  by  the  need  of  a  method  of  protecting  caving  banks  wh»di 
would  be  commensurate  in  cost  with  the  value  of  the  property  rcquirwf 
protection.  The  standard  rock-filled  piling  jetties  have  in  cases  given  good 
service  at  costs  varying  from  $8  to  $15  per  lineal  foot  of  jetty,  and  in  many 
cases  haVe  yielded  results  directly  opposite  that  for  which  they  were  constructed, 
not  infrequently  being  found,  after  a  few  years,  on  the  other  side  of  the 
river,  which  has  made  a  new  channel  behind  them.  In  other  cases  they  arc 
washed  into  two  pieces,  the  river  breaking  through  the  middle. 
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Fls.  g— view  of  Arkanaaa  River.  S  MItea  Below  Little  Rock.  Before  tnstRlla 


Some  of  the  work  of  the  Kerr  gabion  system  is  shown  in  Figs.  8  and  9. 
In  this  case  the  river  was  digging  a  very  deep  bend  at  the  place  toward 
wbtch  the  steamboat  is  pointing  and  taking  away  land  in  large  quantities, 
forming  a  new  channel  and  slowly  closing  the  old  channel  to  the  rta^t  of 
the  middle  bar  shown  in  Fig.  8  by  connecting  it  with  the  main  bar  on  the  op- 
posite shore.  The  steamboat  is  just  entering  the  new  channel  at  low  water, 
the  old  one  being  already  too  shallow  for  navigation. 

At  this  juncture  the  owner  of  the  land  entered  into  contract  with  the 
River,  Rail  &  Harbor  Construction  Co.,  of  Jackson,  Miss.,  for  the  installation 
of  the  Kerr  gabion  system.  At  a  period  when  the  river  was  high  enough  to 
carry  a  large  amount  of  sand  and  make  the  shoal  channel  navigable,  the  jetty 
shown  at  the  upper  end  of  the  sand  bar  in  Fig.  9  was  put  into  the  swollen 
stream,  with  the  result  that  the  low  water  channel  was  within  a  few  weeks 
filled  with  sand  and  within  three  months  the  immense  sand  bar  shown  in 
thij  picture  was  built.  High  water  thereafter  became  more  and  more  sltjg- 
gish  in  the  old  bend  and  caving  grew  less  and  finally  ceased.  This  bar  is 
Ijm  ft.  long,  400  ft.  wide  and  the  depth  of  the  fill  varies  from  2  to  22  ft. 

This  gabion  is  graded  in  height  from  8  ft.  to  16  ft.  and  is  600  ft.  long, 
behig  constructed  entirely  of  oak  and  willow  cut  near  the  site,  in  the  manner 
shown  in  Fig.  10,  which  is  a  picture  of  a  smaller  gabion  placed  at  another 
point.  Occasionally  steel  arches  are  used  in  the  construction  to  add  weight 
to  the  structure,  to  sink  it  and  hold  it  to  the  bottom.  The  very  important 
feature  of  anchoring  and  holding  this  work  in  place  is  accomplished  by  sinking 
large  concrete  blocks  into  the  sand  by  a  hydraulic  jet,  to  which  are  attached 
steel  anchor  cables  made  fast  to  the  gabion. 

The  gabion  works  on  the  well  known  law  of  sedimentation  (gravity).  A 
stream  running  r^idly  carries  much  sand  in  suspension,  sometimes  as  much 
as  SO  per  cent.  If  the  flow  or  velocity  of  the  stream  is  then  reduced  by  the 
introduction  of  a  pervious  gabion  jetty  which  allows,  say  50  per  cent  of  the 
water  to  pass  through  the  same  while  the  other  half  is  shunted  around,  a 


COMMITTEE  REPORT 


EMBANKMENT    PROTECTION  199 

corresponding  reduction  in  the  velocity  of  the  stream  is  effected,  and  a  de- 
posit of  the  sand  which  it  is  not  able  to  carry  at  the  redaced  flow.  B^  vary- 
ing the  mesh  of  the  lacing  one  can  secure  different  results  in  carrying  the 
deposit  of  sand  close  to  or  far  below  the  gabion,  as  may  be  desired  by  the 

The  length  of  the  bank  protected  in  this  case  up  to  this  lime  is  1,700  ft.. 
not  to  mention  the  saving  effects  of  the  deflection  of  the  current  from  the 
banks  farther  down  the  stream  caused  by  the  sand  bar.  All  engineers  who 
have  had  experience  with  rock-filled  piling  jetties  in  our  rivers  know  tbat 
substantial  precautions  must  be  taken  in  their  construction  at  the  channd 
ends  to  offset  the  destructive  effect  of  the  intense  eddies  set  up  at  thia 
f>oinL  The  design  of  the  gabion  jetty  is  such  that  this  eddy  is  broken  up 
into  thousands  of  small  eddies  devoid  of  harmful  effect.  On  the  basis  of  the 
total  contract  this  particular  gabion  would  not  cost  more  than  $4,800,  and  a 
piling  jetty  of  the  same  length  would  have  cost  $9,000. 

FiKure  11  shows  the  plans  for  repairing  an  old  solid  dike  at  the  C.  R.  I. 
&  P.  Ky.  bridge  in  the  city  of  Little  Rock,  which  has  been  submitted  to  thai 
company  recently.  This  work  is  to  be  put  in  for  the  purpose  of  maintaining 
the  low  water  channel  under  the  draw  span  of  the  bridge.  At  present  the 
new  channel  is  forming  under  the  fixed  span  through  the  gap  in  the  old 
piling  jetty.  A  similar  instance  to  this  is  one  on  the  Cotton  Belt  road  at  Rob 
Roy,  on  the  Arkansas  River,  where  the  channel  moved  to  the  opposite  shore, 
leaving  the  draw  span,  so  that  company  has  put  in  another  draw  span  over 
the  new  channel.  Thus  railroads  are  often  put  to  enormous  expense  because 
of  delay  in  taking  action,  for  the  control  of  channels  requires  time. 

The  gabion  work  of  the  Kerr  system  in  most  cases  has  been  made  of 
willow  and  oak  materials  secured  near  the  site  of  the  work.  Construction 
for  the  coast  of  the  Gulf  of  Mexico,  placed  to  protect  a  railroad  from  being 
washed  away  by  the  storms  and  for  building  up  the  beach  of  the  coast 
along  the  railroad,  which  was  built  to  stand  the  blows  of  the  surf  and  the 
breakers  during  storm,  was  constructed  of  arches  made  of  oak  bent  after 
steaming  the  timber,  making  it  very  stiff  after  it  was  braced  on  the  inside. 
This  work  was  laced  with  sawed  dimension  stripping,  all  of  it  being  creo- 
soled. 

For  emergency  revetments  the  work  is  built  cylindrical  in  form,  and 
the  cylinders,  one  after  another,  are  put  to  the  bottom  of  the  river,  strung 
on  cables  which  have  previously  been  anchored  in  the  bottom  of  the  stream. 
These  cylinders  have  cross-sectional  partitions  and  they  at  once  deflect 
the  water,  acting  much  as  a  mattress  would  act.  These  cylinders  are  made 
as  a  rule  about  5  ft.  in  diameter  and  they  soon  fill  up  with  sand  and  thus 
make  a  solid  bank. 


.  10.— Constructing  a  Kerr  Qablon  T  ft.  High  and  ZOO  ft  iMag. 
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Fig.  1!.— Typical  River  CondltlonH  and  Means  of  Protection  ot  Bridse. 


Fig.   JJ.— Kerr  a«blon   Brfltem  Applied   t 


Much  trouble  could  be  prevented  if  the  parties  concerned  would  take 
action  in  the  matter   of  ^rotectin^   banks   or  protecting   bridges  in   time  to 
'  -  — »•"—    '-  '*■ :e  where  a  river  starts  to  dig  a 


avoid  the  crisis,  as,  for  instance,  i 
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bend  up-stream  from  a  bridge,  say  a  mile  away,  and  it  is  getting  deeper  and 
deeper,  and  it  is  known  that  it  is  coming  around  behind  the  abutment  of  the 
bridge  when  it  gets  that  far  down.  The  proper  thing  to  do  is  to  tike  ad- 
vantage of  that  mile  and  begin  to  work  with  the  system,  in  small  pieces.  In 
this  way  1,000  ft.  of  work  will  afiFord  more  protection  than  5,000  ft  would 
do  at  the  time  of  the  crisis. 

Where  tracks  skirt  rivers  and  the  river  gradually  or  suddenly  invades  the 
right  of  way,  reducing  it  one-half  or  more  by  caving,  the  only  remedy  is  to 
fill  it  up,  but  while  doing  this  ribs  can  be  put  into  that  body  of  earth  in  the 
shape  of  gabions.  Figure  12  shows  typical  river  conditions  above  a  railroad 
bridge.  The  method  of  protection  is  to  put  in  Gabion  B  when  No.  1  starts, 
but  if  No.  1  is  completed  put  in  Gabions  B  and  C. 

K  L.   LOFTIN, 

Chairman  of  Committee. 

DISCUSSION. 

The  President : — The  next  report  to  be  considered  is  the  one  on 
embankment  protection,  of  which  Mr.  Loftin  is  chairman.  The  it- 
port  is  not  printed.  Is  Mr.  Loftin  in  the  room?  If  not  the  scat- 
tary  will  read  the  report. 

The  Secretary: — This  report  has  not  been  arranged  in  first- 
class  shape.  I  will  read  it  as  it  is.  We  will  have  it  revised  before 
it  is  sent  to  the  printer. 

(The  report  was  read  by  the  secretary.) 

The  President : — This  is  a  continuation  of  the  report  of  last 
year.  It  is  an  interesting  subject  and  we  would  like  to  hear  a  lively 
discussion  of  it. 

Mr.  Van  Auken : — This  is  a  matter  in  which  I  have  had  some 
little  experience  and  have  made  considerable  observation.  In  the 
early  years  of  my  work  I  was  with  the  United  States  Engineer 
Corps,  and  served  on  the  lower  Mississippi,  the  Arkansas,  the  Wis- 
consin, the  upper  Mississippi  and  the  Missouri  rivers.  In  railroad 
service  I  have  often  found  it  necessary  to  protect  the  embankments 
at  bridge  ends  and  other  threatened  points  from  streams  of  various 
sizes.  There  does  not  seem  to  be  any  best  way  to  treat  streams  of 
all  sizes.  If  the  threatening  stream  has  a  rock  bottom,  or  is 
in  a  soil  that  will  not  wash,  there  is  nothing  quite  equal  to  riprap, 
if  stone  is  to  be  had.  If  one  has  to  deal  with  a  stream  like  the 
Arkansas  or  Red,  or  the  larger  rivers  in  an  alluvial  country,  what 
seems  best  is  the  mattress  just  mentioned.  It  is  very  expensive 
to  construct  in  most  streams,  as  it  must  be  carried  to  the  thalweg 
of  the  stream  (this  is  a  German  word  for  which  we  have  no  En- 
glish equivalent,  and  means  the  center  of  the  deepest  thread  of 
the  stream,)  and  it  also  must  be  carried  both  above  and  below  the 
points  where  the  current  strikes  the  bank.  Unless  this  is  done,  the 
current  will  work  arotmd  one  end,  or  under  the  mattress  and  de- 
stroy it. 
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In  1884  the  Mississippi  river  was  attacking  the  Illinois  shore  at 
Eliza  Point,  just  above  Cairo,  eating  it  away,  the  river  having  nar- 
rowed to  about  700  feet,  the  depth  at  this  point  being  75  feet.  This 
threatened  to  leave  Cairo  ultimately  on  an  island.  It  was  protected 
by  a  mattress  120  feet  in  width,  for  a  distance  of  4,563  feet  along 
the  bank ;  also  by  two  small  mattresses  to  strengthen  some  old  work 
which  had  been  done  by  a  land  company.  This  protection  cost 
$36,010,  or  about  $8.00  per  foot  of  bank.  The  only  repair  work 
necessary  at  that  place  since  the  work  was  done  has  been  to  replace 
some  of  the  riprap  above  low  water  which  was  damaged  by  ice. 
This  work  was  a  decided  success. 

On  the  opposite  side  of  the  river,  at  Bird's  Point,  were  located 
the  yards  of  the  Cotton  Belt  and  the  Iron  Mountain  railroads.  This 
point  was  threatened,  and  was  protected  at  three  different  times, 
about  1888,  1897  and  1903.  I  could  find  no  records  of  the  protec- 
tion of  1888  save  that  two  coal  barges  were  loaded  with  stone  and 
sunk  to  divert  the  current.  In  1897,  5,200  lineal  feet  of  bank  was 
riprapped  at  a  cost  of  $37,028.  In  1903  the  so-called  David  Neale 
system  was  used  for  a  distance  of  4,700  feet,  at  a  cost  of  $29,140. 
In  1904  the  U.  S.  Engineers  protected  the  bank  with  a  mattress 
some  distance  above  the  part  protected  by  the  Neale  method  the 
year  before.  In  1905  all  of  the  Neale  protection  was  gone,  and  all 
but  400  feet  of  the  riprap.  The  railroad  companies  lost  two  in- 
clines and  two  yards,  although  part  of  the  Cotton  Belt  yard  was 
saved  together  with  round  houses,  stations,  etc.  Some  valuable 
farm  lands  and  levees  were  also  lost. 

Countless  proposals  have  been  made  for  river  control,  but  none 
to  my  knowledge  has  succeeded.  One  system  tried  out  on  the  Mis- 
souri river  cost  over  $2,000,000.  Even  this  has  been  entirely  de- 
stroyed. 

The  difficulty  in  protecting  against  water  is  the  fluidity  of  the 
material  we  are  contending  with.  It  changes  its  form  of  attack  re- 
peatedly. A  body  of  water  fifty  feet  deep,  moving  five  feet  per 
second,  has  a  vast  momentum,  and  carries  with  it  destruction.  A 
plan  which  may  be  safe  this  year  may  not  be  next  year,  owing  to 
a  change  in  the  direction  of  attack  of  the  water.  Lack  of  following 
up  protection  work  and  strengthening  the  weak  points  results  in 
many  failures. 

The  city  of  Pine  Bluff  was  threatened  in  1881  and  there  were 
all  sorts  of  outcries.  A  considerable  portion  of  the  town  was  car- 
ried away.  It  was  discovered  that  the  banks  could  be  protected  by 
mattresses  weighted  with  boxes  filled  with  sand.     It  stopped  the 
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wash  at  the  time,  but  year  by  year  the  boxes  warped,  the  sand  fil- 
tered out,  the  boxes  floated  off  at  the  next  rise  and  within  a  few 
years  it  was  necessary  to  protect  the  bank  again.  This  time  it  was 
done  by  stone-capped  brush  dikes,  set  at  an  angle  of  forty  d^recs 
to  the  current.  This  protected  the  bank  for  many  years,  but  the 
dikes  were  too  close  together,  eddies  formed  below  each,  and  in 
time  they  were  destroyed.  Dikes  must  be  so  close  together  that  the 
next  dike  below  will  catch  the  eddy  and  break  it.  Some  two  years 
ago  these  dikes  were  washed  out,  the  banks  caved,  seven  houses 
were  washed  into  the  river,  the  court  house  was  partly  destroyed 
and  the  leading  hotel  threatened.  The  bank  is  now  protected  by 
fascine  mattresses  and  is  probably  safe. 

In  the  lesser  matters,  I  presume  that  all  of  us  here  have  had  to 
get  out  of  bed  at  night  and  help  pile  in  stone  to  save  some  threat- 
ened point.  It  is  not  necessary  to  speak  of  that  method ;  the  main 
thing  is  to  get  there  in  time. 

Mr.  Killam : — ^Years  ago,  when  I  was  doing  contract  work  for 
the  government  of  the  Province  of  New  Brunswick,  in  some  places 
the  water  carried  away  the  entire  embankment,  in  a  heavy  stona 
The  surface  was  of  alluvial  soil  with  gravel  underneath.  About 
a  thousand  feet  was  washed  away  in  one  particular  place,  and  I  was 
asked  by  the  engineer  of  the  department  at  headquarters  to  repair 
it.  I  leveled  off  the  bottom,  laid  a  brush  foundation  about  twenty 
feet  wide  at  an  angle  of  forty-five  degrees,  with  the  tops  of  the  trees 
angling  down  stream,  and  then  there  was  built  on  it  a  sort  of  timber 
abutment  seven  feet  from  the  front  and  fourteen  feet  high.  The 
space  back  of  it  was  then  filled  with  earth  and  stone,  making  the 
embankment  the  original  width ;  the  top  surface  was  given  a  coat- 
ing of  heavy  stone.  That  was  some  twenty-seven  years  ago,  and 
there  has  never  been  a  dollar  expended  there  since.  We  have  found 
in  such  cases  that  there  is  nothing  equal  to  soft  wood  brush,  such 
as  spruce  and  fir,  put  in  at  an  angle  with  the  stream,  and  then  pla^ 
ing  stone  upon  it. 

Where  we  have  culverts  through  heavy  embankments  in  gravel 
the  undertow  of  the  water  at  the  outlet  end  washes  under  and  un- 
dermines them.  In  such  cases  we  have  put  in  concrete  floors  which 
settled  the  difficulty.  On  the  banks  of  some  of  the  rivers  at  the 
head  of  the  Bay  of  Fundy,  where  the  marsh  mud  and  the  silt  give 
way,  (these  creeks  along  the  river  are  generally  very  crooked  and 
the  tide  is  very  rapid,)  we  build  piers,  or  jetties  as  they  would  more 
properly  be  termed,  angling  with  the  current  around  the  curve,  to 
break  the  current  in  that  way.    In  some  cases  the  jetties  would  be 
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undermined  and  go  down  but  they  would  be  built  up  again  better 
than  ever,  and  in  no  case  did  we  ever  fail  to  stop  the  banks  from 
washing  away  by  taking  those  precautions.  The  main  thing  is  to  have 
the  foimdation  put  down  far  enough  to  prevent  washing  underneath 
and  undermining  it.  When  the  water  comes  in  contact  with  these 
jetties  it  is  diverted  much  after  the  fashion  of  earth  passing  over 
the  mould  board  in  plowing  land.  In  ordinary  cases  of  bank  wash 
the  brush  covered  with  stone  is  effective,  and  it  also  prevents  wash- 
ing around  piers,  abutments,  etc.  Stone  alone  will  not  answer  the 
purpose.  Some  of  the  jetties  mentioned  above,  I  put  in  myself,  as 
long  ago  as  1868  or  1869,  and  they  are  still  in  service. 

Mr.  Penwell : — I  want  to  ask  Mr.  Killam  if  he  used  evergreens 
in  that  work. 

Mr.  Killam: — Yes  sir. 

Mr.  Penwell: — Where  we  cannot  get  evergreens  would  you 
think  of  using  common  hardwood  brush  ? 

Mr.  Killam: — I  think  that  the  hardwood  brush  alone  will  not 
answer,  but  in  scnne  cases  we  have  mixed  a  little  hardwood  brush 
with  the  evergreens  and  I  don't  know  but  that  in  some  cases  it  is 
preferable  to  do  so. 

Mr.  Staten: — Some  may  be  surprised  to  know  that  slate  is 
about  as  good  as  anything  to  prevent  wash.  There  are  a  nimiber 
of  slate  quarries  on  our  road  where  we  can  procure  waste  and 
broken  slate  at  little  cost.  While  it  would  not  go  far  toward  pre- 
venting a  wash  in  the  Mississippi  river,  it  does  very  well  along 
creeks  or  small  rivers.  We  simply  throw  it  down  the  bank,  and 
after  a  little  sediment  gets  into  it  that  acts  as  a  binder  and  the  water 
will  never  carry  it  away.  If  washing  undermines  it  and  it  settles, 
that  fact  will  not  matter,  for  it  will  not  go  far.  We  had  a  great 
many  places  where  the  water  washed  away  the  sides  of  embank- 
ments, often  making  it  quite  serious,  but  we  deposited  a  lot  of  this 
slate  there  and  it  put  an  end  to  the  trouble.  It  has  been  there  for 
years.  Grass  and  weeds  have  grown  up  through  it,  making  a  per- 
fect mesh,  and  it  withstands  the  wash  perfectly.  We  use  it  also 
around  abutments  and  piers  where  it  affords  most  excellent  protec- 
tion. 

The  President: — I  would  like  to  hear  from  some  of  these 
newer  members.  Unfortunately  I  do  not  know  their  names.  As 
a  rule  when  they  get  out  of  the  convention  hall  they  can  tell  us  all 
about  it,  but  they  do  not  feel  free  in  expressing  themselves  in  the 
convention. 
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Mr.  Penwell : — I  would  like  to  hear  from  Mr.  Loftin  on  thfa 
subject. 

Mr.  Loftin : — I  have  nothing  further  to  say  now  I  believe.  My 
work  is  in  the  secretary's  hands.  I  will  say  a  few  words,  however, 
concerning  the  work  in  connection  with  the  making  up  of  the  report 
The  conmiittee  expected  quite  a  good  deal  of  outside  assistance,  and 
had  the  promise  of  it,  but  in  the  end  we  received  very  little.  On 
that  account  the  report  is  not  what  it  should  be ;  besides,  it  was  sent 
in  too  late  for  the  advance  copies.  The  fault  is  probably  due  to  my 
holding  on  to  the  report  until  the  last  moment,  with  the  expectation 
of  getting  something  additional,  but  we  did  not  get  it.  I  should 
have  forwarded  it  earlier.    I  am  sorry  it  was  sent  in  so  late. 

The  President : — The  report  is  a  valubale  additicHi  to  that  of 
last  year.  As  stated  by  Mr.  Van  Auken,  a  good  deal  depends  upon 
the  character  of  the  soil  which  makes  up  the  banks  and  the  bed  of 
the  stream. 

Mr.  Penwell : — My  object  in  calling  for  Mr.  Loftin  was  not  in 
regard  to  his  report,  but  I  know  that  he  has  had  considerable  experi- 
ence in  connection  with  this  subject  on  his  line,  and  that  is  what  I 
sought  to  bring  out  in  the  discussion. 

The  President : — Mr.  Penwell  called  attention  to  the  fact,  Mr. 
Loftin,  that  you  have  had  some  experience  in  r^;ard  to  embank- 
ment protection  which  he  wanted  you  to  relate.  Was  your  experi- 
ence fully  given  in  the  report  ? 

Mr.  Loftin : — I  have  not  given  much  of  my  experience  in  this 
report.  Most  of  that  was  given  in  last  year's  report.  To  devise  a 
system  that  will  suit  conditions  everywhere  is  impracticable.  I 
might  say  that  this  is  a  poor  subject  to  gather  information  on.  Peo- 
ple do  not  like  to  take  hold  of  it.  I  had  quite  a  time  getting  any  in- 
formation at  all.  There  are  many  subjects  where  data  for  them  arc 
on  file  and  accessible  at  all  times,  but  washouts  and  the  protection 
of  embankments  is  something  that  comes  to  us  no  two  times  alike, 
and  when  they  do  come  they  come  quickly,  so  that  it  is  pretty  diffi- 
cult to  lay  down  any  fixed  rule  that  will  apply  to  even  a  few  cases 
of  embankment  protection.    That  is  my  experience. 

We  have  a  report  from  the  Mississippi  River  Commission  which 
goes  pretty  well  into  details.  It  shows  the  process  of  doing  this 
work  and  what  it  costs.  This  is  based  on  a  mattress  255  feet  wide 
and  900  feet  long.  They  had  just  sunk  a  mattress  opposite  Vidcs- 
burg  of  the  same  dimensions  when  I  left  to  come  here.  Down  with 
us  washouts  are  a  little  different  from  the  washouts  up  in  this  coun- 
try.   We  have  the  Mississippi  river  to  contend  with.    I  have  seen 
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the  Mississippi  river  75  miles  wide  right  over  the  track  of  the 
Vicksburg,  Shreveport  &  Pacific  Ry.,  with  the  exception  of  four 
miles.  When  you  get  up  against  conditions  of  that  kind,  you  have 
something  to  do. 

The  President: — My  early  experience  was  confined  to  the 
northern  part  of  Wisconsin  where  there  are  no  alluvial  deposits  but 
simply  hard  material.  A  few  years  ago,  after  I  had  been  trans- 
ferred to  Iowa  I  was  suddenly  confronted  with  the  threatened  cut- 
ting away  of  a  bank  of  the  Missouri  river  near  Sioux  City,  and  I 
suggested  driving  some  piles  to  protect  the  bank.  I  think  I  would 
have  made  a  mistake  if  I  had  done  so,  do  you  not,  Mr.  Van  Auken  ? 

Mr.  Van  Auken : — I  think  you  would.  I  will  refer  to  one  piece 
of  work  done  on  the  Missouri  river  some  time  between  1878  and 
1883,  by  the  Chicago,  Burlington  &  Quincy  R.  R.,  near  Plattsmouth, 
Neb.  They  reclaimed  their  Plattsmouth  yard  from  the  Missouri 
river.  As  I  recall  it,  there  was  a  stone  quarry  some  miles  up  the 
river  that  they  secured.  They  got  some  scows  that  were  fifty  or 
sixty  feet  long  and  drove  a  row  of  piles  that  were  slightly  closer 
together  than  the  length  of  the  scows,  along  the  outside  of  what 
they  wanted  to  reclaim  for  this  yard.  They  would  load  these  scows 
with  stone  at  the  quarry  and  drop  them  down  and  tie  them  to  these 
piles  and  then  just  throw  the  stone  off  on  the  inside  of  the  scow. 
They  built  the  work  up  in  this  way  to  a  little  above  the  surface  at 
low  water,  just  to  such  height  as  they  could  easily  throw  the  stone 
off  the  scows,  and  the  next  high  water  filled  the  space  full  of  silt 
behind  those  stones.  They  soon  had  it  up  to  low-water  grade. 
They  continued  to  build  it  up  and  the  next  high  water  filled  it  up 
further  and  they  merely  had  to  build  enough  above  that  to  make  it 
safely  above  high  water.  They  could  not  get  back  of  the  bluffs. 
Anybody  who  knows  about  the  bluffs  along  the  Missouri  river 
knows  what  that  means.  I  was  not  connected  with  that  work,  but 
any  one  who  is  interested  can  find  it  described  in  one  of  the  num- 
bers of  Van  Nostrand's  Magazine,  between  1879  and  1884. 

The  President : — I  know  that  the  Chicago  &  Northwestern  Ry. 
is  spending  annually  all  the  way  from  $50,000  to  $75,000  for  the 
work  of  protection  along  the  Missouri  river  at  Blair.  Sioux  City 
was  never  threatened  until  about  four  years  ago.  I  mentioned  the 
beginning  of  my  experience  in  Iowa,  but  before  the  work  was  com- 
pleted I  was  relieved  of  that  territor}%  to  my  great  regret,  and  my 
successor  completed  the  work.  There  has  been  a  great  deal  of  that 
kind  of  work  done  also  at  Pierre,  So.  Dak.,  where  the  new  bridge 
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was  built  across  the  river  by  the  Northwestern  on  the  Pierre  and 
Rapid  City  line. 

I  have  taken  enough  interest  in  that  work  at  Sioux  City  to  know 
that  it  was  entirely  successful.  The  railroad  was  constructed  in  a 
side-hill  cut,  where  the  hill  dropped  closely  to  the  river,  and  it  b^ 
gan  to  eat  out  the  bank  and  was  threatening  the  main  line.  Action 
was  taken  right  away,  and  there  hasn't  been  any  trouble  since. 

If  there  is  any  one  else  who  would  like  to  speak  on  the  subject, 
we  will  be  glad  to  hear  from  him.  We  have  brought  out  some  in- 
formation, as  a  result  of  the  discussion  of  this  report,  that  is  of  con- 
siderable interest. 

Mr.  Sattley : — I  would  like  to  ask  if  the  report  gives  the  price 
of  doing  work,  per  running  foot  or  otherwise  ? 

Mr.  Lof tin : — Yes,  I  have  given  prices  for  all  of  this  work. 

I  failed  to  state  that  down  in  our  country  we  do  not  have  stone 
for  emergency  protection  work,  as  they  have  in  this  part  of  the 
country.  About  the  only  thing  we  have  down  there  for  protecting 
embankments  along  the  track  is  slag,  which  we  get  from  Alabama, 
and  that  is  some  distance  away.  While  it  is  not  very  large  in  size, 
it  protects  embankments  pretty  well  when  applied  six  inches  or 
more  in  thickness.  Bermuda  grass  soon  takes  root  and  grows  right 
through  it.  Bermuda  grass  also  grows  through  cinders,  and  in  fact 
will  grow  anywhere,  almost,  and  forms  a  good  mat  and  makes  a 
good  protection, — better  than  anyone  would  at  first  suppose. 

Mr.  Van  Auken: — (Replying  to  question  of  Mr.  Sattley.)  That 
is  a  question  you  cannot  answer  for  all  places.  The  cost  of  the  mat- 
tress is  dependent  upon  the  cost  of  the  brush  and  the  stone,  which 
varies  greatly,  according  to  the  supply  and  the  accessibility  of  the 
same.  Then  the  width  of  the  stream  determines  the  width  of  the 
mattress.  As  I  before  stated,  one  must  go  from  the  low-water  edge 
of  the  bank  to  the  central  thread  of  the  deepest  part  of  the  river. 
The  Missouri  river,  at  Bismarck,  is  a  very  different  stream  from  the 
same  river  at  Kansas  City,  and  the  latter  is  very  different  from  the 
Mississippi  at  Vicksburg.  Mr.  Loftin's  report  gives  the  price  per 
lineal  foot  at  the  latter  place.  At  Cairo  the  price  might  be  half  that, 
and  at  Sioux  City  one- fourth.  Then,  when  there  is  much  woric  be- 
ing done,  there  may  be  a  shortage  of  brush.  The  Mississippi  River 
Commission  has  made  some  mattresses  by  using  cypress  boards.  In 
general,  the  cost  will  depend  upon  the  cost  of  stone,  cost  of  brtish 
and  size  of  mat. 

Mr.  Sattley: — Is  not  this  work  done  by  contract,  sometimes? 

Mr.  Van  Auken :— Yes  sir. 
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Mr.  Sattley: — ^Are  there  any  statistics  on  that  question?  If  so 
where  can  they  be  found? 

Mr.  Van  Auken : — ^The  reports  of  the  Mississippi  River  Com- 
mission give  each  year  the  cost  of  such  work  done  under  the  super- 
vision of  that  organization.  The  U.  S.  engineer  officers  in  charge 
of  the  Mississippi  river,  from  St.  Paul  to  Grafton,  and  from  Graf- 
ton to  Cairo,  and  those  in  charge  of  the  Missouri  each  give  such 
costs.  The  Chicago  &  Alton  Ry.  had  some  work  done  near  its 
bridge  across  the  Missouri,  and  the  costs  of  that  are  given  in  a  re- 
port made  by  W.  R.  DeWitt,  in  Engineering  News,  in  1904.  Camp's 
book  on  track  goes  into  the  details  of  such  work,  including  the  divi- 
sion of  the  labor,  and  the  cost. 

Mr.  Lof tin : — Getting  back  to  the  fascine  mattress ;  I  have  given 
the  cost  of  brush,  the  specifications  for  it,  size,  kind  and  number  of 
cables  with  which  it  is  woven  and  the  spacing  of  them.  This  kind 
of  river  protection  deals  only  indirectly  with  the  subject  and  we  did 
not  go  into  it  very  far,  for  we  were  not  certain  whether  or  not  it 
would  be  acceptable  as  a  part  of  the  report. 

River  protection  is  a  large  undertaking  and  a  pretty  big  outfit 
is  necessary  for  that  kind  of  work.  A  government  plant  for  such 
work  I  should  say  would  cost  anywhere  from  $200,000  to  $350,000. 
-The  cost  of  the  upkeep  of  such  a  plant  would  also  be  considerable, 
of  course.  We  have  tracks  along  the  banks  of  the  Mississippi  river 
where  there  is  an  alluvial  soil  which  may  be  100  feet  deep,  I  am  not 
sure  about  that,  but  anyway,  when  it  starts  to  wash  we  have  to  get 
after  it  to  check  it.  At  Vicksburg  as  I  stated  in  the  report  of  last 
year,  the  river  changed  its  channel  in  1876,  so  that  it  left  Vicksburg 
entirely  away  from  the  river,  and  the  government  has  spent  a  gfreat 
sum  of  money,  I  don't  know  just  how  much,  but  a  great  deal  of 
money,  in  changing  the  direction  of  the  Yazoo  river  to  bring  it  back 
in  front  of  Vicksburg  in  order  to  restore  navigation  and  put  the  city 
on  the  water  front  again.  If  I  could  have  found  Mr.  Van  Auken 
while  I  was  engaged  in  the  report  I  would  have  had  a  good,  strong 
supporter. 

The  President: — It  is  a  good  thing  that  we  have  found  him 
here. 

Mr.  Lof  tin : — Yes,  I  am  glad  to  admit  it.  I  think  I  will  have  to 
hunt  him  up  and  play  neighbors  with  him. 

The  President : — Mr.  Van  Auken,  I  have  in  my  mind  that  the 
Burlington  Railroad  has  a  special  department  in  charge  of  river  pro- 
tection. 

Mr.  Van  Auken: — During  the  time  Mr.  Byers  was  Chief  En- 
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gineer  of  Maintenance  of  Way  of  the  Missouri  Pacific  Ry.,  he  had 
an  officer  called  "  Engineer  of  River  Protection." 

The  President : — ^That  must  have  been  it. 

Mr.  Van  Auken: — The  Chicago  &  Alton  R.  R.  protected  a 
considerable  stretch  up  the  Missouri  river  with  these  fascine  mat- 
tresses, and  after  they  had  done  that  they  had  another  stretch  threat- 
ened ;  but  owing  to  the  great  cost  of  mattresses  they  protected  that 
with  spur  dikes.  The  dikes  were  built  by  driving  in  piling  and  then 
fastening  a  rail  to  it.  I  think  it  was  bolted  or  wired  to  it.  There 
were  two  rows  of  piles  and  these  rails  were  bolted  to  them  and  they 
were  braced  across  between  the  rows  of  piling.  Then  at  the  upper 
edge  there  were  §aplings  and  pieces  of  two  by  fours,  I  think,  spiked 
up  and  down  to  these  rails  that  I  have  mentioned.  This  ran  nearly  at 
right  angles  to  the  bank,  out  into  the  stream.  This  arrangement 
created  a  bar  at  these  points,  as  it  is  bound  to  do  if  the  dikes  are 
built  close  enough  together.  They  built  a  bar  outside  of  the  bank, 
and  by  that  protected  the  bank.  The  trouble  with  these  dikes  is 
that  they  are  short  lived ;  they  require  constant  attention  every  year, 
and  probably  have  to  be  rebuilt  once  in  seven  or  eight  years;  but 
they  are  much  cheaper  in  first  cost,  than  the  fascine  mattresses.  I 
wish  to  say  that  where  the  Rock  Island  crosses  the  river  they  have 
resorted  to  the  same  manner  of  protecting  their  banks,  by  building 
dikes  and  filling  them  in  with  stone.  Of  course  the  current  is  not 
very  swift  there,  but  these  banks  fill  up  and  make  land  themselves. 
The  scheme  works  all  right  where  there  is  a  solid  bottom ;  but  if 
one  ever  tried  that  on  the  Mississippi  river  he  would  find  that  the 
stone  would  disappear  and  have  but  little  effect.  At  Bird's  Point  I 
took  some  soundings  three  years  after  some  such  work  had  been 
done  and  while  our  line  was  75  feet  long  the  lead  disclosed  no  signs 
of  stone.    Stone  simply  will  have  no  effect  in  such  places. 

The  President: — Gentlemen  what  will  you  do  with  the  report? 

Mr.  J.  H.  Markley: — I  move  that  the  report  be  received  and 
the  committee  discharged  with  the  thanks  of  the  association. 

The  motion  was  seconded  and  carried. 
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Note:  This  Association  received  the  title — ^American  Railway 
Bridge  and  Building  Association — ^at  the  18th  annual  convention  at 
Washington,  D.  C,  October,  1908.  Prior  to  that  time  it  was  called 
— ^Association  of  Railway  Superintendents  of  Bridges  and  Buildings. 
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CONSTITUTION 


ARTICLE  I. 

NAME. 


Section   1.     This  association  shall  be  known  as  the  American 
Railway  Bridge  &  Building  Association. 


ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  association  shall  be  the  advance- 
ment of  knowledge  pertaining  to  the  principles,  design,  construc- 
tion and  maintenance  of  railway  bridges,  buildings  and  other 
structures,  by  investigation,  reports  and  discussion  of  the  experi- 
ence of  its  members  and  others,  and  to  provide  a  means  of  ex- 
change of  ideas,  so  that  bridge  and  building  practice  may  be  sys- 
tematized and  improved. 

Sect.  2.  The  association  shall  neither  endorse  nor  recommend 
any  particular  patents,  materials  or  supplies,  but  individual  opin- 
ions of  members  may  be  expressed  and  appear  in  the  proceedings. 

ARTICLE  III. 

MEMBERSHIP. 

Section  1.  The  membership  of  this  association  shall  consist  of 
two  classes,  active  and  life  members. 

Sect.  2.  A  person  who  is  actively  engaged  in  railway  service 
in  a  responsible  position,  in  charg^e  of  work  connected  with  the 
construction  or  maintenance  of  railway  bridges  and  buildin|^s  or 
other  structures,  or  a  professor  of  engineering,  government  timber 
expert,  or  railroad  architect  shall  be  eligible  for  active  member- 
ship upon  application  to  the  secretary,  and  the  payment  of  three 
dollars  membership  fee,  and  two  dollars  for  one  year's  dues. 

Sect.  3.  Any  member  elected  a  life  member  of  this  association 
shall  have  all  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues.  To  be  dected  a  life  member  he 
must  have  been  a  member  of  the  association  at  least  five  years  and 
before  being  elected  must  have  been  pensioned  by  the  railway  com- 
pany for  which  he  worked  or  shall  have  retired  from  active  rail- 
way service 

Sect.  4.  Any  member  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  association, 
or  who  shall  refuse  to  obey  the  chairman,  or  rules,  may  be  ex- 
pelled by  a  two-thirds  vote  of  the  members  present. 

Sect.  5.  Membership  shall  continue  until  written  resip^nation  is 
received  by  the  secretary,  unless  member  has  been  previously  ex- 
pelled. 
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ARTICLE  IV. 

OFIICERS. 

Section  1.  The  officers  of  this  association  shall  be  a  presidoit, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive 
members. 

Sect.  2.  The  executive  members,  together  with  the  president, 
vice-presidents,  secretary  and  treasurer,  shall  constitute  the  ex- 
ecutive committee. 

Sect.  3.  Past  presidents  of  this  association  who  continue  to  be 
members  shall  be  entitled  to  be  present  at  all  meetings  of  the 
executive  committee,  of  which  meetings  they  shall  receive  due 
notice,  and  be  permitted  to  discuss  all  questions  and  to  aid  said 
committee  by  tneir  advice  and  counsel;  but  said  past-presidents 
shall  not  have  a  right  to  vote,  nor  shall  their  presence  be  requi^te 
in  order  to  constitute  a  quorum. 

Sect.  4.  Vacancies  in  any  office  for  the  unexpired  term  shall 
be  filled  by  the  executive  committee  without  unnecessary  delay. 


ARTICLE  V. 

executive  committee. 

Section  1.  The  executive  committee  shall  exercise  a  general 
supervision  over  the  financial  interests  of  the  association,  assess 
the  amount  of  annual  and  other  dues,  call,  prepare  for  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases 
and  contracts  required  to  conduct  the  general  business  of  the 
association,  but  shall  not  have  the  power  to  render  the  asso- 
ciation liable  for  any  debt  beyond  the  amount  then  in  the  treas- 
urer's hands  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meet- 
ing of  the  association. 

Sect.  2.  Two  thirds  of  the  members  of  the  executive  commit- 
tee may  call  special  meetings,  thirty  days'  notice  being  given  mem- 
bers by  mail. 

Sect.  3.  Five  members  of  the  executive  committee  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 


ARTICLE  VI, 

election  of  officers  and  tenure  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall 
be  elected  at  the  regular  meeting  of  the  association,  held  on  the 
third  Tuesday  in  October  of  each  year,  and  the  election  shall  not 
be  postponed  except  by  unaniipous  consent. 

Sect.  2.  The  president  and  treasurer  shall  be  elected  by  ballot 
by  a  majority  of  votes  cast,  and  shall  hold^  office  for  one  year  or 
until  successors  are  elected.  No  member  in  arrears  shall  be  ^' 
gible  for  office,  and  the  president  shall  not  be  eligible  for  r^ 
election. 

Vice-Presidents  and  Executive  Members, 

Sect.  3.  The  vice-presidents  shall  hold  office  for  one  year  and 
executive  members  for  two  years;  four  vice-presidents  and  three 
executive  members  to  be  elected  each  year;  all  officers  herein 
named  to  hold  office  until  successors  are  chosen. 
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Sect.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  by  a  majority  vote.  Executive  members  shall  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

Secretary. 

Sect.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  executive  committee,  two  thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  executive  committee.  The  secretary 
shall  also  be  secretary  of  the  executive  committee. 

Treasurer. 

Sect.  6.  The  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  executive  committee. 


ARTICLE  VII. 

COMMITTEES. 

Nominating  Committee. 

Section  1.  After  each  annual  meeting  the  president  shall  appoint 
a  committee  of  five  members,  not  officers  of  the  association, 
of  whom  two  at  least  shall  be  past  presidents,  and  two  of  whom  shall 
have  served  on  the  committee  the  previous  year.  They  shall  pre- 
pare a  list  of  names  of  nominees  for  officers  to  be  voted  on  at  the 
next  annual  convention,  agreeable  to  Article  VI.  of  this  constitution, 
said  list  to  be  read  at  the  first  session  of  the  second  day  of  said  con- 
vention. Nothing  in  this  section  shall  be  construed  to  prevent  any 
member  making  nominations. 

Auditing  Committee. 

Sect.  Z  At  the  first  session  of  each  annual  meeting  there  shall 
be  appointed  by  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  secretary  and  treas- 
urer and  certify  as  to  the  correctness  of  their  accounts.  Accept- 
ance of  this  committee's  report  will  be  regarded  as  the  discharge 
of  the  committee. 

Committee  on  Subjects  for  Discussion. 

Sect.  3.  At  the  annual  meeting  there  shall  be  appointed,  by 
the  president,  a  committee,  whose  dut]^  it  shall  be  to  prepare  and 
report  subjects  for  investigation  and  discussion  at  the  next  annual 
meeting.  It  shall  be  the  duty  of  the  committee  to  receive  from 
members  questions  for  discussion  during  the  time  set  apart  for 
that  purpose.  This  committee  shall  decide  whether  such  ques- 
tions are  suitaUe  ones  for  discussion,  and  if  approved,  report 
them  to  the  association. 

Committees  on  Investigation. 

Sect.  4.  When  the  committee  on  subjects  has  reported  and  the 
association  approved  of  the  same,  the  president  shall  appoint 
special  committees  to  investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special^  committee  to  investigate  and  report  on 
anv  subject  of  which  a  majority  of  members  present  may  approve. 
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Publication  Committee, 

Sect.  S.  After  each  annual  meeting  the  executive  committee 
shall  appoint  a  publication  committee  of  three  active  members 
whose  duty  it  shadl  be  to  supervise  the  publication  of  the  proceed- 
ings. The  assignment  of  this  committee  shall  be  such  that  at 
least  one  member  shall  have  served  on  the  committee  (luring  the 
previous  year.  The  publication  committee  will  report  to  the 
president  and  perform  their  duties  under  his  supervision. 

ARTICLE  VIII. 

ANNUAL  DUES. 

Section  1.  Every  active  member  shall  pay  to  the  secretary 
three  dollars  membership  fee  and  shall  also  pay  two  dollars  per 
year  in  advance  to  defray  the  necessary  expenses  of  the  asso- 
ciation. No  member  being  one  year  in  arrears  for  dues  shall  be 
entitled  to  vote  at  any  election,  and  any  member  one  year  m 
arrears  may  be  stricken  from  the  list  of  members  at  the  discre 
tion  of  the  executive  committee. 


ARTICLE  IX. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular 
meeting  by  a  two  thirds  vote  of  members  present,  provided  that  a 
written  rotice  of  the  proposed  amendment,  or  amendments,  ha« 
been  given  at  least  sixty  days  previous  to  said  regular  meeting. 
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TIME  OF   MEETING. 


1.  The    regular   meeting   of   this  association   shall   be   held   an 
nually  on  the  third  Tuesday  in  October. 


HOUR  OF   MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m., 
unless  changed  by  order  of  the  presiding  officer. 

PLACE  OF  MEEHNa 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  association  before  the 
Bnal  adjournment  The  places  proposed  shall  be  submitted  to  a 
ballot  vote  of  the  members  of  the  association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annual  meeting;  but  if  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  association,  fifteen  or  more  menv 
bers  shall  constitute  a  quorum. 

ORDER   OF   BUSINESS. 

« 

5.  1st — Calling:  of  roll. 

2nd — Readm^  minutes  of  last  meeting. 

3rd — Admission  of  new  members. 

4th — President's  address. 

Sth — Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — Appointment  of  committees. 

Sth — Reports  of  committees. 

9lli — Unfinished  business. 
10th — New  business. 

llth — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th — Election  of  officers. 
14th — Adjournment 
(R«>ort  of  nominating  committee  to  be  read  at  first  session  of 
second  day.) 

DUTIES   OF  OFFICERS. 

6.  The  president  shall  have  general  supervision  of  the  affairs  of 
the  association.     He  shall  preside  at  all  meetings  of  the  asso- 
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ciation,  and  of  the  executive  committee,  at  which  he  maj  be 
present ;  shall  appoint  all  committees  not  otherwise  provided  for, 
and  shall  be  ex-offido  member  of  all  committees.  He  shall,  widi 
the  secretary,  sign  all  contracts  or  other  written  obligations  of  the 
association  which  have  been  approved  by  the  executive  com- 
mittee. 

At  the  annual  meeting  the  president  shall  present  a  report  con- 
taining a  statement  of  the  general  condition  of  the  association, 
and  an  address. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at 
meetings  in  the  absence  of  the  president,  and  discharge  his  duties 
in  case  of  a  vacancy  in  his  office. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  association;  to  keep  correct 
all  accounts  between  this  association  and  its  members;  collect  all 
moneys  due  the  association,  and  pay  the  same  over  to  the  treas- 
urer and  take  his  receipt  thereior,  and  to  perform  such  other 
duties  as  the  association  may  require. 

9.  The  treasurer  shall  receive  all  moneys  and  deposit  the  same 
in  the  name  of  the  association  and  shall  receipt  to  the  secretary 
therefor.  He  shall  invest  all  funds  not  needed  for  current  dis- 
bursements as  shall  be  ordered  by  the  executive  committee.  He 
shall  pay  all  bills,  when  properly  certified  and  approved  by  the 
president,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee. 


DBCISIONS. 

10.  The  votes  of  a  majority  of  members  presept  shall  decide  any 
question,  motion  or  resolution  which  shall  be  brought  before 
the  association,  unless  otherwise  provided. 


DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Robert's  rules  of  order. 
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G^agnon,  Ed.,  Supvr.  B  and  B.,  M.  &  St  L.  R.  R.,  Minneapolis,  Minn. 
Gehr,  B.  P.,  Mast.  Carp.,  P.  C.  C  &  St.  L.  Ry.,  Richmond,  Ind. 
George,  E.  C,  Supvr.  B.  and  B.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 
George,  W.  J.,  Commissioner,  W.  A.  Govt.  Rys.,  Perth,  W.  Australia. 
Giestng,  August,  Supt.  B.  and  B.,  C.  R.  R.  R.,  Houghton,  Mich. 
Givens,  J.  A.,  Asst.  Div.  Engrr.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Gnadt,  C.,  Br.  For.,  St.  L.  L  M.  &  S.  Ry.,  Poplar  Bluff,  Mo. 
Goldnaark,  Henry,  Desig.  Engr.,  Isthmian  Canal,  Culebra,  Panama. 
Gooch,  C.  W^  1325  W.  9th  St.,  Des  Moines,  la. 
Goodale,  L.  P.,  Supvr.  Engr.,  P.  I.  Commission,  Manila,  P.  I. 
Gooding,  Jr.,  W.  J.,  Div.  Engr.,  S.  A.  L.  Ry.,  Savannah,  Ga. 
Govern,  E.  J.,  Div.  Engr.,  State  of  N.  Y.,  Rochester,  N.  Y. 
Graham,  Wm.,  C.  E.,  3027  Windsor  Ave.,  Baltimore,  Md. 
Gratto,  James,  Asst.  Engr.,  S.  P.  Co.,  Los  Angeles,  Cal. 
Graves,  Xron,  For.  B.  &  B.,  St.  L.  I.  M.  &  S.  Ry.,  Monroe,  La. 
Greiner,  J.  E.,  Civil  Engineer,  605  Continental  Bldg.,  Baltimore,  Md. 
Green,  E.  H.  R^  Pres.,  Texas  Midland  R.  R.,  Terrell.  Tex. 
Green,  C.  P.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Griffith,  P.  M.,  Supvr.  B.  and  B.,  C.  &  O.  Ry.,  Covington,  Ky. 
Grover,  O.  L.,  Asst.  Engr.,  C.  &  O.  Ry.,  Richmond,  Va. 
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Guild,  Edward,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Edmore,  Mich. 
Guisto,  Peter,  For.  B.  &  B.,  Sou.  Pac  Co.,  San  Francisco. 
Gumphrey,  M.  £^  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Eklon,  Mo. 
Gutelius,  F.  P^  Gen*l  Supt.,  C.  P.  R.,  Montreal,  Que. 

Hadwen,  L  D.,  Engr.  Masy.  Const,  C.  M.  &  St.  P.  Ry.,  Chicago,  111. 
Hall,  N.  L.,  Supvr.  B.  &  B.,  Sou.  Ry.,  Greensboro,  N.  C. 
Halt  Thomas,  For.  of  Buildings,  M.  C.  R.  R.,  St.  Thomas,  Ont. 
Hand,  Geo.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 
Hanks,  G.  E.,  Supvr.  B.  and  B.,  P.  M.  R.  R„  East  Saginaw,  Mich. 
Harmon.  Wm.  C,  Br.  Inspr.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 
Harris,  W.  B.,  Div.  Engr.,  M.  &  O.  R.  R.,  Murphysboro,  111. 
Hartley,  Tames,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Staples,  Minn. 
Harwig,  W.  E.,  Supvr.  B.  and  B.,  L.  &  N.  E.  R.  R..  Bethlehem,  Pa. 
Hausgen,  W.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Sedalia,  Mo. 
Hawkins,  E.  P.,  Div.  Engr.,  St.  L.  I.  M.  &  S.  Ry.,  Ferriday,  La. 
Helmers,  N.  P.,  Contractor,  919-4th  Ave.  South,  Minneapolis. 
Higgins,  H.  K.,  Consulting  Engr.,  1105  Exchange  Bldg.,  Boston. 
Hill,  H.  R.,  Asst.  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 
Hofecker,  Peter,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Auburn,  N.  Y. 
Holcomb,  J.  W.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Buffalo,  N.  Y. 
Holdridge,  H.  D^  Supvr.  B.  and  B.,  Y.  &  M.  V.  R.  R..  Vicksburg,  Miss. 
Holmes,  H.  E^  For.  of  B.  and  B.,  C  V.  R.  R.,  New  London,  Conn. 
Hopke,  W,  T.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 
Homing.  H.  A.,  Supt.  of  Bldgs.,  M.  C.  R.  R.,  Jackson,  Mich. 
Horth,  A.  J.,  Mast.  Carp.,  Erie  R.  R.,  Meadville,  Pa. 
Howe,  J.  H^  Civil  Engineer,  Cresco,  Iowa. 
Hubbard,  A.  B.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Hubley,  Jno.,  Steel  Br.  For.,  Sou.  Pac.  Co.,  Colfax.  Cal. 
Hudson,  B.  M.,  Gen.  For.  B.  &  B.,  T.  &  B.  V.  Ry.,  Teague,  Tex. 
Hull,  K.  S.,  Vice  Prcs.,  C.  S.  S.  &  L.  V.  R.  R.,  Temple.  Tex. 
Hume,  E.  S.,  Chief  Engr.,  W.  A.  Govt.  Rys.,  Midland  Jet.,  W.  Australia. 
Hunciker,  John,  For.  Bridge  Erection,  C.  &  N.  W.  Ry.,  Chicago. 
Hurst.  Walter.  Mast.  Carp..  C.  B.  &  Q.  Ry..  St.  Joseph,  Mo. 
Hurt,  J.  M.,  For.  B.  &  B.,  T.  C.  R.  R.,  Nashville,  Tenn. 

Ingalls,  P.,  Supvr.  B.  and  B.,  N.  P.  Ry..  Jamestown,  N.  D. 
Ingram,  FloycL  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Erin,  Tenn. 
Irwin,  J.  W.,  Contractor,  Chadron,  Neb. 

Jack,  H.  M.,  Gen'l  For.  B.  and  B.,  I.  &  G.  N.  R.  R..  Palestine.  Tex. 
James,  Harry,  Gen'l  For.  B.  and  B.,  C.  &  S.  Ry..  Denver,  Col. 
Jardine,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton.  N.  B. 
Jennings,  Geo.  H.,  Supt.  B.  and  B.,  E.  J.  &  E.  Ry..  Joliet,  III. 
Jensen,  C.  A.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
Jewell,  J.  O.,  Supt.  B.  and  B.,  C.  T.  H.  &  S.  E.  Ry.,  Terre  Haute,  Ini 
Johnson,  Phelps,  Manager  Dom.  Bridge  Co.'s  System.  Montreal,  Que 
Johnston,  C.  E.,  Ch.  Engr.  K.  C.  Sou.  Ry.,  Kansas  City.  Mo. 
Jonah,  F.  G.,  Engr.  Const.,  St.  L.  &  S.  F.  R.  R.,  St.  Louis,  Mo. 

Joslin,  Judson,  Gen'l  Foreman,  L.  V.  R.  R.,  Auburn,  N.  V. 
utton,  Lee,  Gen'l  Insp.  of  Bridges,  C.  &  N.  W.  Ry.,  Chicago. 

Keefe,  D.  A.,  Insp.  of  Shops,  L.  V.  R.  R.,  Athens,  Pa. 

Keith,  H.  C,  Civil  Engineer,  116  Nassau  St.,  New  York  City. 

Kelly,  C.  W.,  C.  E.,  Fairbanks,  Morse  &  Co.,  Chicago. 

Kemp,  A.  E.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Hazelton.  Pa. 

Killam,  A.  E.,  Gen'l  Insp.  B.  and  B..  Intercolonial  Ry..  Moncton,  N.  ^ 

Killian,  J.  A.,  Asst.  Engr.,  Southern  Ry.,  Charlotte,  N.  C 

Kinney,  G.  W.,  Inspr.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Salt  Lake  City.     ,  . 

King,  A.  H.,  Gen'l  For.  B.  and  B.,  O.  S.  L.  R.  R.,  SaU  Lake  City.  Vm. 
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King,  C.  F^  Shoshoni.  Wyo. 

King,  F.  E^  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Milwaukee,  Wis. 

Kinrie,  H.  H^  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton,  Mass. 

Klecfidd.  WilUam,  Jr.,  628  No.  34th  St.,  Philadelphia,  Pa. 

Klumpp,  G.  J.,  Supvr.  Bridges.  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

Knapp,  F.  A^  Mast.  Carp.,  Enc  R.  R.,  Jersey  City,  N.  J. 

Krutsinger,  M.  R.,  Supvr.  B.  &  B.,  W.  Pac.  Ry.,  Sacramento,  Cal. 


Lacy,  J.  D.,  920  Wash.  St.,  Enid,  Okla. 

Lacy,  W.  J.,  For.  B.  &  B.,  St.  L.  I.  M.  &  S.  Ry.,  Poplar  Bluff,  Mo, 

La  Fountain,  N.  H^  Asst.  Supt.  of  B.  and  B.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Land,  B.  Jr.,  Ddv.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Land,  G.  W.,  Supvr.  B.  and  B.,  St.  L.  I.  M.  &  S.  Ry.,  Monroe,  La. 

Large,  H.  M.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Fort  Wayne,  Ind. 

Larson,  G..  Supt.  Car.  Dept.,  C.  St.,  P.  M.  &  O.  Ry.,  Hudson,  Wis. 

Larson,  Jonn,  621  Chicago  Opera  House  Block,  Chicago. 

Lasher,  A.  W.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Suisun,  Cal. 

Lawrence,  P.  P.,  Genl.  For.  Brdgs.,  L.  E.  &  W.  R.  R..  Tipton,  Ind. 

Layfiddy  E.  N.,  Mem.  Grade  Sep.  Com'n.,  Grand  Rapids,  Mich. 

Leake,  T.  S^  6433  Monroe  Ave.,  Chicago. 

Leavitt,  F.  ^For.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 

Lee,  Frank,T)iv.  Engr.,  C.  P.  R.,  Winnipeg,  Manitoba. 

Lemond,  J.  S.,  Engr.,  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C. 

Leonard,  H.  R.,  Engr.  B.  and  B.,  P.  R.  R.,  Philadelphia,  Pa. 

lachty,  C.  A.,  Gen'l  Insp.,  C.  &  N.  W.  Ry.,  Chicago. 

Linenan,  T.  J.,  For.  Brdgs.,  Sou.  Pac.  Co.,  Ventura.  Cal. 

Lloyd,  F.  F.,  Civil  Engr.,  2017  Francisco  St.,  Berkeley,  Cal. 

Loftin,  E.  L^  Supvr.  B.  and  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

Lodge,  Harry,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San.  Francisco. 

Loughery,  E«,  Gcn'l  For.  B.  and  B.,  T.  &  P.  Ry.,  Marshall,  Tex. 

Louglmane,  George,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Loweth,  C.  F.,  Ch.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Laker,  R.  A.,  Supvr.  W.  S.,  G.  C.  &  S.  F.  Ry.,  Silsbee,  Tex. 

Lum,  D.  W.,  Southern  Ry.,  Washington,  D.  C. 

Lydston,  W.  A.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 


Macy,  E.  C^  Supt.  Const.  Stone  &  Webster  Eng.  Corpn.,  Bellinghatn, 
Wash. 

Mahiiii,  Wm.,  Mast.  Carp.,  W.  &  L.  E.  R.  R.,  Canton,  Ohio. 

Main,  W.  T.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Mallard,  C.  C,  Supt.  Ariz.  Eastern  R.  R.,  Globe,  Ariz. 

Malloy,  J.  B.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 

Mamhey,  G.  A^  Asst.  Supt.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.,  Minne- 
apolis, Minn. 

Mann,  J.  M.,  Gen'l  For.  B.  and  B.,  Ft.  W.  &  D.  C.  Ry.,  Ft.  Worth,  Tex. 

Marcy,  C.  A.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chicago. 

Markley,  A.  S^  Mast.  Carp..  C.  &  E.  I.  R.  R.,  Danville,  111. 

Marklejr.  J.  H.,  Mast.  B.  and  B.,  T.  P.  &  W.  Ry.,  Peoria,  111. 

Marsh,  Jonn,  For.  B.  and  B.,  B.  &  M.  R.  R.,  Lawrence,  Mass. 

Massenburg,  W.  G.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex. 
*Mathew8,  J.  D.,  Div.  Engr.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 

Matthews,  W.  H.,  Mast.  Carp.,  Erie  R.  R..  Hornell.  N.  Y. 

Mattes,  F.  D.,  Supt.  Pres.  Wks.,  S.  P.  Co.,  W.  Oakland,  Cal. 

McCandless,  C.  W^  For.  B.  &  B.,  Sou.  Pac.  Co.,  Ventura,  Cal . 

McCann,  E.,  Gen.  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Wellington,  Kans. 

McCaulley,  S.  W.,  C.  E.,  Hotel  LaStrain,  Ellis  Ave.,  Chicago. 

McCormick,  R.  S.,  Ch.  Engr.,  A.  C.  &  H.  B.  Ry.,  Sault  Ste.  Marie,  Ont. 

McCuUy,  C.  S.,  Gen'l  For.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 

McDearmid,  W.  A.,  For.  Bridges,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 

McFarlane,  R.  E.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Duluth,  Minn. 
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McGee,  Danl.,  For.  B.  &  B.,  Sou.  Pac  Co.,  Sacramento,  Cal. 
McGonagle,  W.  A.,  Pre&.,  D.  M.  &  N.  Ry..  Duluth,  Minn. 
McGrath,  Ii.  J^  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Mcllwain,  J.  T.»  Mast.  Carp.,  B.  &  O.  R.  R.,  Akron,  Ohio. 
Mclntyre,  James,  Miami,  Fla. 

Mclver,  B.  T^  Supvr.  B.  and  B.,  D.  &  I.  R.  R.  R.,  Two  Harbors,  Minn. 
McKee,  D.  L.,  For.  B.  and  B.,  P.  &  L.  E.  R.  R.,  McKec^s  Rocks,  Pa. 
McKee,  H.  C,  Insp.  of  Iron  Bridges,  C.  of  G.  R.  R.,  Macon,  Ga. 
McKee,  J.  L.,  Mast.  Carp.,  VandaLia  R.  R.,  Spencer,  Ind. 
McKee,  R  J.,  Sapvr.  B.  and  B.,  I.  C.  R.  R.,  Freeport,  111. 
McKeel,  W.  S.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 
McKenzie,  W.  B^  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
McKibben,  Robert,  Mast.  Carp.,  P.  R.  R.,  Altoona,  Pa. 
McLean,  Neil,  Mast.  Carp.,  Erie  R.  R.,  Huntington,  Ind. 
McLeod,  Angus  M.,  For.  B.  &  B.,  Sou.  Pac  Co.,  Oakland,  Cal. 
McNab,  A.,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Holland.  Mich. 
McQueen,  A.,  Uen.  For.  Brs.,  D.  L.  &  W.  R.  R.,  Binghamton,  N.  Y. 
McRae,  D.  A.,  Carp.  For.,  C.  P.  R.,  Cranbrook,  B.  C. 
McVay,  A.  B.,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Evansville,  Ind. 
Meloy,  E.  S.,  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Merrick,  A.  W^  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 
Meyers,  W.  F,,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Belle  Plaine,  Iowa. 
Miller,  A.  P.,  Mast.  Carp.,  Penn.  Lines  W.  of  Pitts.,  Chicago. 
Mills,  R.  P^  Supvr.  Bldgs.,  N.  Y.  C  &  H.  R.  R.  R.,  New  York  Oty. 
Mitchell,  G.  A.,  Mast  of  B.  and  B.,  G.  T.  Ry.,  Toronto,  Ont 
Moen,  J.  D.,  For.  B.  and  B.,  C.  &  N.  W.  Ry^^  Boone,  la. 
Montzheimer,  Am  Ch.  Engr.,  E.  J.  &  E.  Ry.,  Joliet,  111. 
Moore,  W.  H..  Eng.  of  Brgs.,  N.  Y.  N.  H.  &  H.  R,  R.,  New  Haven.  Conn. 
Morgan,  J.  W.,  Supvr.  B.  and  B.,  Southern  Ry.,  Columbia,  S.  C 
Moitison,  E.  C,  Div.  Engr.,  Sou.  Pac  Co.,  San  Francisco. 
Mountain,  G.  A.,  Ch.  Engr.,  Ry.  Com.  of  Canada,  Ottawa,  Ont. 
Mountfort,  Albert,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Nashua,  N.  H. 
Munson,  S.  P^  Mattoon,  111. 

Murray,  Edwd^Asst.  Engr.  B.  &  B.,  C.  M.  &  P.  S.  Ry..  Miles  City,  Mont 
Musgrave,  C.  T.,  For.  B.  &  B.,  O.  S.  L.  R.  R,,  Idaho  Falls.  Idaho. 
Musser,  D.  G.,  Mast.  Carp..  Penn.  Lines  W.  of  Pitts.,  Wellsvillc,  Ohio 
Mustain,  B.  J.,  Supt.  W.  S.,  E.  P.  &  S.  W.  Ry.,  El  Paso,  Tex. 

Nelson,  J.  C,  Engr.  M.  of  Way,  S.  A.  L.  Ry.,  Portsmouth,  Va. 
Nelson,  O.  T.,  Roadmaster,  A.  &  W.  P.  R.  R.,  Montgomery,  Ala. 
Nelson,  P.  N.,  Gen'l  For.  of  Carp.,  S.  P.  Co.,  San  Francisco,  Cal. 
Noon,  W.  M.,  Supt.  B.  and  B.,  D.  S.  S.  &  A.  Ry..~Marquette,  Mich 
Nuelle,  J.  H.,  Engr.  M.  of  W.,  N.  Y.  O.  &  W.  R.  R.,  Middletown.  N.  Y. 

O'Neill,  P.  J.,  Mast  Carp.,  L.  S.  &  M.  S.  Ry.,  Adrian.  Mich. 
Osbom,  F.  C,  Civil  Engineer,  Osborn  Bldg.,  Cleveland.  Ohio. 

Page,  A.  A.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Concord.  N.  H.  _  , 

Parker,  J.  F.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  San  Bernardino.  Ul 
Parker,  W.  v.,  For.  B.  &  B.,  Rock  Island  Lines.  Amarillo,  Tex. 
Parks,  J.,  Suovr.  B.  and  B.,  U.  P.  R.  R.,  Denver,  Col.  • 

Parsons,  P.  E..  For.  B.  &  B.,  O.  S.  L.  R.  R..  Salt  Lake  City. 
Patterson,  S.  P.,  Gen'l  For.  B.  and  B..  B.  &  M.  R.  R..  Concord.  N.  H. 
Pauba,  A.  W.,  For.  B.  and  B.,  C.  &  S.  Ry..  Denver.  Colo.  ^._ 

Peabody,  K.,  Asst.  Supv.  Bldgs.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 
Penwell,  J.  N.,  Supvr.  B.  and  B.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 
Perkins,  H.  D.,  1501  Walnut  St.,  Danville.  111. 

Perry,  W.  W.,  Mast.  Carp.,  P.  &  R.  Ry..  Williamsport.  Pa.        ^    „ 
Pettis,  W.  A.,  Gen'l   Supvr.   of   Buildings,   N.   Y.   C.   &  H.  R.  R-  ^ 

Rochester,  N.  Y. 
Phillips,  Henry  W.,  N.  Y.  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 
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• 

PhflKps,  B.  P^  Asst  Snpvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Wil- 

limantic,  Conn. 
Pickering,  B.  P^  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
Pollard,  H.   Asst.  Gen'l  Br.  Insp.,  S.  r.  Co«  San  Francisco,  Cal. 
Pollock,  H.  H.,  Mast.  Carp,  of  Bldgs.,  P.  C.  C.  &  St.  L.  Ry.,  Carnegie,  Pa. 
Porter,  L.  H^  Box  35,  Andover,  Conn. 
Powell,  C  E.,  Supt.  B.  and  B.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 
Powell,  S.  J.,  Di V.  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Ogden,  Utah . 
Powell,  W.  T^  Supt  B.  and  B.,  C.  &  S.  Ry.,  Denver,  Col. 
Powers,  G.  P.,  Contractor,  Joliet,  111. 
Proctor,  V.  C^  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Winslow,  Ariz. 

Qmnn,  William,  Supt.  B.  &  B.,  St.  L.  S.  W.  Ry.,  of  T.,  Tyler.  Tex. 

Rand,  P.  C,  Gen*l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Boston. 

Ranney,  J.  E.,  Genl.  For.  B.  &  B.,  D.  L.  &  W.  R.  R..  BuflFalo,  N.  Y. 

RaEk,  A.  G.,  Supvr.  B.  &  B..  C.  St.  P.  M.  &  O.  Ry.,  Spooner,  Wis. 

Rear,  G.  W^  Gen'l  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 

Redfield,  J.  A.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Sioux  City,  la. 

Redmond,  C.  E.,  Supvr.  B.  &  B.,  St.  L.  I.  M.  &  S.  Ry..  Van  Buren,  Ark 

Reed,  William,  Umber  Insp.,  I.  C.  R.  R.,  Grenada,  Miss. 

Reid,  R.  H.,  Supvr.  Bridges,  L.  S.  &  M.  S.  Ry..  Cleveland.  Ohio. 

Replogle,  J.  S.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland,  Cal. 

Rettinghouse,  H^  Div.  Engr.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Rice,  A,  P^  Roadmaster,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 

IQchardson,  R.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Sioux  City,  la. 

Richey,  C.  W.,  Mast.  Carp.,  P.  R.  R.,  Pittsburg,  Pa. 

Ridgway,  Arthur,  Asst.  Ch.  Engr.,  D.  &  R.  G.  R.  R.,  Denver,  Colo. 

Riley,  L.  A^  Engr.,  L.  &  H.  R.  Ry.,  Warwick,  N.  Y. 

Riney,  M.,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

Rintoul,  D.  T.,  Genl  For.  B.  and  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 

Robertson,  A.  A^  Supvr.  B.  and  B.,  N.  W.  Pac.  Ry.,  San  Rafael,  Cal. 

Robinson,  A.  L.,  Br.  Inspr.  Sou.  Pac.  Co.,  Stockton,  Cal. 

Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Robinson,  John,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 

Robinson,  R.  B.,  Asst.  Engr.,  O.  S.  L.  R.  R.,  Rupert,  Idaho. 

Rodman,  G.  A^  Inspr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven, 

Conn. 
Rogers,  W.  A^  Civil  Engineer,  37  W.  Van  Buren  St.,  Chicago. 
Rogers,  W.  B^  Supvr.  B.  and  B.,  C.  St.  P.  M.  &  O.  Ry.,  Emerson,  Neb. 
Rohbock,  W.  L^  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Cleveland,  Ohio. 
Ross,  William,  Chief  Carp.,  C.  M.  &  St.  P.  Ry.,  Millbank,  S.  D. 
Ronnseville,  D.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Antigo,  Wis. 
Riige,  Aug.,  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.  Ry.,  Mankato,  Minn. 

SaUsbury,  J.  W.,  Gen.  For.  D.  &  W.,  A.  C.  L.  R.  R..  Port  Tampa,  Fla. 
Sampson,  G.  T^  Div.  Engr.,  N.  Y.  N.  H.  &  H.  R.  R..  Boston. 
Sattley,  R.  C^  Valuation  Engr..  C.  R.  I.  &  P.  Ry.,  Chicago. 
Scannell,  D.  W.,  For.  B.  &  B.,  S.  P.  L.  A.  &  S.  L.  R.  R..  Salt  Lake  City. 
Scbaffer.  J.,  Supvr.  B.  and  B.,  N.  Y.  C.  &  H.  R,  R.  R.,  Rochester,  N.  Y. 
Schall.  F.  E^  Bridge  Engr.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
Schenck,  W.  S.,  Mast.  Carp..  B.  &  O.  R.  R.,  Connellsville,  Pa. 
Schneider,  P.  E.,  Architect,  M.  C.  R.  R.,  Jackson,  Mich. 
Scheets.  F.  B.,  Contracting  Engr..  K.  C.  Bridge  Co..  Kansas  Citv.  Mo 
Schuessler,  W.  B..  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven. 

Conn. 
Scribner«  C.  J^  Bldg.  Inspr.,  C.  B.  &  Q.  Ry.,  Chicago. 
Sefton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Seli|c»  A.  C  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Shane,  A.,  Gen'l  Mgr.,  I.  C.  &  S.  Trac.  Co.,  Columbus,  Ind. 
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Sharpe,  D.  W.,  Supvr.  B.  and  B..  N.  Y.  N.  H.  &  H.  R.  R.,  New  Htten, 

Conn. 
Sharpe,  T.  E.,  Supvr.  B.  and  B.,  Sou.  Ry.,  Greenville,  S.  C 
Shedd,  A.  R,  Asst  Gen'l  Br.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 
Sheldon,  J.  B^  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence. 

R.   I. 
Sheldon,  W.  W.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland.  Gal. 
Sheley,  Wm.,  As«t.  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Evansvillc,  Ind. 
Sherwin,  F.  A.,  Div.  Engr.  B.  &  M.  R.  R.,  St.  Johnsbury,  Vt. 
Shope,  D.  A^  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Fresno,  Cal. 
Shropshire,  W^  Supvr.  of  B.  and  B.,  Y.  &  M.  V.  R.  R.,  Greenville,  Miss. 
Sibley,  C.  A.,  Engr.  &  Contr.,  902  Chapel  St.,  New  Haven,  Conn. 
Siefer,  F.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 
Skeoch,  Jas,,  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Dunmore,  Pa. 
Smith,  C.  E^  Br.  Engr.,  Mo.  Pac.  Ry.  Sys..  St.  Louis. 
Smith,  Glen  B.,  For.  Water  Stations,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 
Smith,  0.  W^  American   Bridge  Co.,  Chicago. 
Smith,  L.  D.,  2082  Grove  St.,  Oakland,  Cal. 
Snow,  J.  P.,  1120  Kimball  Bldg.,  Boston,  Mass. 

Snyder,  A.  C,  For.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Glenwood  Springs,  Colo. 
Soisson,  J.  L.,  Gen'l  For.  B.  and  B..  L.  S.  &  M.  S.  Ry..  Norwalk,  Ohio. 
Soles,  G.  H.,  Supt.  B.  and  B.,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 
Spencer,  C.  H.,  Engr.,  W.  T.  Co.,  Washington,  D.  C. 
Spencer,  William,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chadron,  Neh. 
Stamler,  H.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R..  Paris,  Ky. 
Stannard,  James,  1602  Broadway.  Kansas  City.  Mo. 
Stanley,  fe.  A.,  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  St.  Louis. 
Staten,  J.  M.,  Gen'l  Bridge  Insp.,  C.  &  O.  Ry.,  Richmond.  Va. 
Steffens,  W.  F^  Engr.  of  Structures,  B.  &  A.  R.  R..  Boston. 
Stelle,  C.  A.,  Div.  Engr.,  W.  &  L.  E.  R.  R.,  Canton,  O. 
Stem.  I.  F.,  C.  E.,  Old  Colony  Bldg.,  Chicago. 
Storck,  E.  G.,  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia.  Pa. 
Strouse,  W.  F.,  Asst.  Engr.,  B.  &  O.  R.  R.,  400  Forest  Road,  Baltimore 
Stuart,  T.  J.,  Supvr.  B.  and  B..  W.  Pac.  Ry..  Elko.  Nev. 
Sullivan,  William,  Care  Div.  Engr.,  Mo.  Pac.  Ry.,  Kansas  City.  Mo. 
Swain,  G.  F.,  Prof.  C.  E.,  Harvard  University,  Cambridge,  Mass. 
Swallow,  W.  A.,  Ch.  Engr.,  Ga.  &  Fla.  Ry.,  Augusta,  Ga. 
Swartx,  A.,  Div.  Engr.,  Erie  R.  R.,  Huntington,  Ind. 
Swartz,  H.  C,  Master  B.  &  B.,  G.  T.  R..  St.  Thomas.  Ont. 
Sweeney,  Wm.,  For.  B.  and  B..  C.  &  N.  W.  Ry.,  Green  Bay.  Wis.    . 
Swenson,  P.,  Supt.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.,  Minncapohi 

Talbott,  J.  L.,  Gen'l  For.  B.  and  B..  A.  T.  &  S.  F.  Ry..  Pueblo.  Col. 
Tanner,  F.  W.,  Insp.  M.  of  W.,  Mo.  Pac.  Ry.,  St.  Louis.  Mo 
Tanner,  S.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Baltimore.  Md. 
Taylor,  D.  B.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind. 
Taylor,  Herbert,  Supvr.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Alamosa.  Colo. 
Taylor,  F.  A.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland.  Md. 
Taylor,  J.  C,  Supvr.  B.  and  B..  N.  P.  Ry.,  Glendive.  Mont. 
Taylor,  J.  J.,  Supt.  B.  &  B..  K.  C.  S.  Ry.,  Texarkana.  Tex. 
Tcaford,  J.  B.,  Supvr.  B.  &  B..  Sou.  Ry.,  Princeton,  Ind. 
Templin,  E.  E.,  For.  Carp.,  P.  &  R.  Ry.,  Pottsville.  Pa. 
Thomas,  C.  E.  Gen'l  For.  W.  W.,  I.  C.  R.  R.,  Chicago. 
Thompson,  C.  S.,  Supt.  B.  and  B.,  D.  &  R.  G.  R.  R..  Denver. 
Thompson,  C,  Asst.  Supvr.  B.  and  B.,  E.  J.  &  E.  Rv.,  Gary.  Ind. 
Thompson,  H.  C,  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R..  Weehawken,  N.  J 
Thompson,  F.  L.,  Engr.  B.  &  B..  I.  C.  R.  R.,  Chicago. 
Thorn,  J.  C.  Room  404  Kiam  Bldg.,  Houston,  Tex. 
Toohey.  J.  E..  Gen'l  For.  B.  and  B.,  P.  M.  R.  R..  Grand  Rapids,  Mic^ 
Trapnell.  WiUiam.  Ch.  Engr.,  Hampshire  Southern  R.  R.,  Roraney.W.  va^ 
Travis,  J.  E.,  Br.  For.,  I.  C.  R.  R..  Carbondale,  111. 
Travis,  J.  H.,  Insp.  Iron  Br.  Erec,  C.  &  N.  W.  Ry.,  Chicago. 
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Trivia,  O.  J^  Box  11,  Lowell,  Wash. 

Trippe,  H.  M^  Res.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 

Troup,  G.  A.,  Engr.,  Govt.  Rys.,  Wellington,  N.  Z. 

Van  Auken,  A.  M.,  Ch.  Engr.,  M.  D.  &  G.  R.  R.,  Nashville,  Ark. 

Vance  W.  H.,  Engr.  M.  of  W.,  La.  &  Ark.  Ry.,  Stamps,  Ark. 

Vandegrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 

Vanghan,  tames,  Supvr.  B.  and  B..  D.  &  R.  G.  R.  R.,  Salida,  Colo. 

Vest,  W.  E.,  Supt.  City  W.  W.,  Charlotte,  N.  C. 

Vincent,  E.  J.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

Wackerle,  L.  J.,  Insp.,  M.  of  W.,  M.  P.  Ry.,  Kansas  City,  Mo. 

Waits,  A.  L.,  For.  B.  and  B.,  St.  L.  L  M.  &  S.  Ry.,  Argenta,  Ark. 

Walker,  L  0«  Asst  Engr.,  N.  C.  &  St.  L.  Ry.,  Paducah,  Ky. 

Wallenfelsz,  J.,  Mast.  Carp.,  Pa.  Lines  W.,  Cambridge,  O. 

Waltiier,  C.  H.,  Supvr.  B.  &  B.,  Mo.  Pac.  Ry.,  Poplar  BluflF,  Mo. 

Warcup,  C.  P.,  For.  W.  S.,  G.  T.  R.,  St.  Thomas,  Ont. 

Ware,  B.  C,  Mast.  Carp.,  C.  R.  L  &  P.  Ry.,  Dalhart,  Tex. 

Ware,  Norton,  Br.  Engr.,  W.  Pac.  Ry.,  San  Francisco. 

Wame,  C.  C,  Asst  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

Watson,  P.  N^  Supvr.  B.  and  B.,  Maine  Central  R.  R.,  Brunswick,  Me. 

Wehlen,  Charles,  Br.  Inspr.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 

Weise,  F.  E.,  Chief  Clerk,  Eng.  Dept.,  C.  M.  &  St.  P.  Ry..  Chicago. 

Weldon,  A.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield.  Cal. 

Welker,  G.  W.,  Supvr.  B.  and  B.,  Southern  Ry.,  Alexandria,  Va. 

Wells,  J.  M^  A.  T.  &  S.  F.  Ry.,  Chillicothe,  111. 

Wenner,  E.  R^  Supvr.  B.  and  B.,  L.  V.  R.  R..  Ashley.  Pa. 

Wheaton,  L.  H.,  Div.  Engr.,  G.  T.  P.  Ry.,  Moncton.  N.  B. 

White,  L  F^  Div.  Engrr.,  C.  H.  &  D.  Ry.,  Indianapolis,  Ind. 

White,  J.  B.,  For.  W.  S.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Whiting,  B.  P.,  Supvr.  B.  &  B.,  M.  &  O.  R.  R.,  Murphysboro,  111. 

Wicks,  Warren,  Gen'l  For.  L.  L  R.  R.,  Amityville,  N.  Y. 

Wiley,  J.  G.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co..  Dunsmuir.  Cal 

Wilionson,  J.  M^  For.  B.  and  B.,  C.  N.  R.  R.,  Van  Wert.  Ohio. 

Wilkinson,  W.  H.,  Bridge  Insp.,  Erie  R.  R.,  Elmira.  N.  Y. 

Williams,  Arthur,  Engr.,  W.  &  M.  Ry.,  Wellington.  N.  Z. 

WOliams,  J.  C,  Supvr.  B.  and  B.,  A.  &  W.  P.  Ry..  Opelika.  Ala. 

Williams,  M.  R.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Las  Vegas,  N.  M. 

^^nison,  E.  E^  Supvr.  of  Bridges,  N.  Y.  C.  &  H.  R.  R,  R..  New  York 

City,  (81  E.  125th  St.). 
Wilson,  Jas.  A.,  Br.  For.,  S.  A.  L.  Ry.,  Woodbine,  Ga. 
Wilson,  M.  M.    Div.  Br.  Inspr.,  Sou.  Pac.  Co.,  Los  Angeles 
Wilson,  W.  W.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Galveston.  Tex. 
Winter,  J.  L.,  Mast.  Carp.,  S.  A.  L.  Ry.,  Waldo,  Fla. 
Wise,  E.  F.,  207  Clay  St..  Waterloo,  Iowa. 
Witt,  C.  C,  Engr.  Kans.  Pub.  Utilities  Com.,  Topeka,  Kans. 
Wolf,  A.  A^  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Milwaukee.  Wis. 
Wood.  L  P.,  For.  B,  &  B.,  P.  M.  R.  R.,  Edmore.  Mich. 
Wood,  J.  W.,  Gen'l  For.  B.  and  B..  A.  T.  &  S.  F.  Ry.,  Needles,  Cal. 
Wood,  W.  E.,  Dist.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Wright,  C.  W.,  Mast.  Carp.,  L.  I.  R.  R..  Jamaica,  N.  Y. 
Wright,  G.  A.,  111.  Traction  System,  Decatur,  111. 

Yappen,  Adolph,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Yereance,  W.  B.,  Cons.  Engr.,  128  Broadway,  New  York  City. 
Young,  R.  C^  Chief  Engr.,  L.  S.  &  I.  Ry.,  Marquette,  Mich. 

Zinck,  K.  J.  C^  C.  E.,  Box  2243,  Winnipeg,  Man. 
Zinsmeister,  E.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Zanesville,  O. 
Zook,  D.  C,  Mast.  Carp.,  Pa.  Lines  W.  of  Pitts.,  Ft.  Wayne,  Ind. 
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LIFE    MEMBERS. 


Amos,  Alexander,  Soo  Line,  Minneapolis,  Minn. 
Austin,  C.  P.,  107  Park  St.,  Medford,  Mass. 
Carpenter,  J.  T.,  Sou.  Ry.,  Princeton,  Ind. 
Cummin,  Jos.  H.,  Bay  Shore,  N.  Y. 
Forbes,  Jno.,  45  Victoria  Road,  Halifax,  N.  S. 
Foreman,  John,  P.  &  R.  Ry.,  Pottstown,  Pa. 
Gooch.  C.  W.,  1325  W.  9th  St.,  Dcs  Moines,  la. 
Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Tex. 
Hubbard,  A.  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Mclntjrre,  James,  Miami,  Fla. 
Patterson,  S.  F.,  B.  &  M.  R.  R.,  Concord,  N.  H. 
Perry,  W.  W.,  P.  &  R.  Ry.,  Williamsport,  Pa. 
Phillips,  H.  W.,  So.  Braintree,  Mass. 
Porter,  L.  H.,  Box  35,  Andover,  Conn. 
Stannard.  Jas.»  1602  Broadway,  Kansas  City,  Mo. 
Travis,  O.  J.,  Box  11,  Lowell,  Wash. 
Vandegrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 
Wells,  J.  M.,  Chillicothe,  111. 
Wise,  E.  F.,  207  Clay  St.,  Waterloo,  la. 


DECEASED  MEMBERS. 


Bei^,  Walter  G. 
Blair,  J.  A. 
Brady,  lames. 
Carr,  Charles. 
Causey,  T.  A. 
Crane,  Henry 
DeMars,  James. 
Dunlap,  H. 
Fletcher,  H.  W. 
Fuller,  C.  E. 
Gilbert,  J.  D. 
Gflchrist,  E.  M. 
Graham,  T.  B. 
Hall,  H.  M.    . 
Heflin,  R.  L. 
Henson,  H.  M. 
Hinman,  G.  W. 
HumphrejTS,  Thos. 
Isadell,  L.  S. 
Johnson,  J.  E. 
Keen,  Wm.  H. 
Lantry,  J.  F. 
Large,  C.  M. 
Lovett,  J.  W. 
Markley,  Abel  S. 
McCormack,  J.  W. 


McGehee,  G.  W- 
MeUor,  W.  J. 
Millner,  S.  S. 
Mitchell,  J.  B. 
Mitchell,  W.  B. 
Morgan,  T.  H. 
Morrill,  H.  P. 
Peck,  R  M. 
Reid,  G.  M. 
Renton,  Wm. 
Reynolds,  E.  F. 
Robertson,  Daniel 
Schwarts,  J.  C. 
Spafford,  L.  K. 
Spangler,  J.  A 
Spaulding.  E.  C 
Spencer,  C.  F. 
Taylor.  J.  W.    ^, 
Thompson,  N.  W. 
To«2er,  Wm.  8. 
Trautman,  J.  J.  . 
Van  Der  Hoek,  I 
Wallace,  L  E 
Walden,  W.  D. 
Welch.  E.  T. 
Wood,  W.  B. 
Worden.  C.  G. 
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Name  of  Road  and  Membership.  Members.     MUeagre. 

Algoma  Central  &  Hudson  Bay  Ry 1  Ho 

R.  S.  McCormick,  Sault  Ste.  Marie,  Ont. 

Arizona  Eastern  R.  R 1  355 

C.  C.  Mallard,  Globe,  Ariz. 

Atchison,  Topeka  &  Santa  Fe  Ry 4  5,604 

£.  McCann,  Wellington,  Kan. 
John  L.  Talbott,  Pueblo,  Col. 
M.  Wells,  Chillicothe,  111. 
[.  R.  Williams,  Las  Vegas,  N.  M. 


k 


Atchison,  Topeka  &  Santa  F^  Ry.  (Coast  Lines)  5  2,022 

E.  E.  Ball,  Winslow,  Ariz. 
L  F.  Parker,  San  Bernardino,  Cal. 

C.  Proctor,  Winslow,  Ariz. 
D.  A.  Shope,  Fresno,  Cal. 
J.  W.  Wood,  Needles,  Cal. 

Atlanta  &  West  Point  R.  R.  and  W.  Ry.  of  Ala 2  225 

O.  T.  Nelson,  Montgomery,  Ala. 
J.  C.  Williams,  Opelika,  Ala. 

Atlantic  Coast  Line  R.  R 1  4,361 

J.  W.  Salisbury,  Port  Tampa,  Fla. 

Baltimore  &  Ohio  R.  R.  and  B.  &  O.  S.  W.  R.  R 10  4,738 

G.  W.  Andrews.  Baltimore,  Md. 
W.  M.  Clark,  Pittsburgh,  Pa. 
W.  T.  Hopke,  Grafton,  W.  Va. 
J.  T.  Mcllwain,  Akron,  O. 
W.  S.  Schenck,  Connellsville,  Pa. 
W.  F.  Strouse,  Baltimore,  Md. 
S.  C.  Tanner,  Baltimore,  Md. 

D.  B.  Taylor,  Garrett,  Ind. 

F.  A.  Taylor,  Cumberland,  Md. 

E.  C.  Zinsmeister,  Zanesville,  O. 

Baltimore  &  Ohio,  Chicago  Terminal  R.  R 1  289 

H.  H.  Eggleston,  Chicago. 

Bangor  &  Aroostook  R.  R 2  628 

W.   E.  Alexander,  Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 

Bessemer  &  Lake  Erie  R.  R. 1  210 

H.  D.  Qeaveland,  Greenville,  Pa. 
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Boston  &  Albany  R,  R,   1  35« 

W.  F.  Stenens,  Boston,  Mass. 

Boston  &  Maine  R.  R. 14         2^ 

Cyrus  P.  Austin,  Medford,  Mass. 
C  C.  Battcy,  Concord,  N.  H. 
J.  P.  Canty,  Fitchburg,  Mass. 
John  Ewart,  Boston,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt,  Salem,  Mass. 
William  A.  Lydston,  Salem,  Mass. 
John   Marsh,  Lawrence,   Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Concord,  N.  H. 

S.  F.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Salem,  Mass. 
Fred  C.  Rand,  Boston.  Mass. 

F.  A.  Sherwin,  St.  Jonnsbury,  Vt. 

Brazil  Ry.,   1        10,000 

A.  M.  Dodd,  Sao  Paulo,  Brazil,  S.  A. 

Canadian  Pacific  Ry 3       10,480 

F.  P.  Gutelius,  Montreal,  P.  Q. 
Frank  Lee.  Winnipeg,  Man. 
D.  A.  McRae,  Cranbrook,  B.  C. 

Carolina  &  Northwestern  Ry 1  ^^ 

J.  W.  Fletcher,  Jr.,  Chester,  S.  C. 

Central  of  Georgia  Ry 1         ^»^* 

H.  C.  McKee,  Macon,  Ga. 

Central   Vermont    Ry ^  ^ 

J.  E.  Cole,  St.  Albans,  Vt. 

C.  Donaldson,  Waterbury,  Vt. 
C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

Chesapeake  &  Ohio  Ry.  5        2,027 

F.  M.  Griffith,  Covington,  Ky. 

Oscar  L.  Grover,  Richmond,  Va. 

C.  E.  Powell,  Hinton,  W.  Va. 

J.  M.  Staten,  Richmond,  Va. 

C.  W.  Vandegrift,  Ronceverte,  W.  Va. 

Chicago  &  Eastern  Illinois  R.  R.  ^ 

A.  S.  Markley,  Danville,  111. 

Chicago  &  North  Western  Ry 30        ^^^^ 

L.  J.  Anderson,  EscanabsL  Mich. 
H.  Bender,  Eagle  Grove,  la. 
F.  L.  Burrell.  Fremont,  Neb. 

F.  M.  Case,  Belle  Plaine,  la. 
O.  F.  Dalstrom,  Chicago. 

H.  H.  Decker,  Winona,  Minn. 
T.  H.  Durfee,  Huron,  S.  D. 
W.  H.  Finley,  Chicago,  111. 
M.  J.  Flynn,  Chicago,  111. 

G.  W.  Hand,  Chicago,  111. 
John  Hunciker,  Chicago,  111. 
Lee  Jutton,  Chicago,  HI. 
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Chicago  &  North  Western  Ry.    Continued. 
C.  A.  Lichty,  Chicago,  111. 
George  Loughnane,  Escanaba,  Mich. 
W.  T.  Main,  Chicago,  111. 

C.  A.  Marcy,  Chicago,  111. 
A.  W.  Merrick,  Boone,  la. 

W.  F.  Meyers,  Belle  Plaine,  la. 

J.  D.  Moen,  Boone,  la. 
.  A.  S.  Redfield,  Sioux  City,  Iowa. 
H.  Rettinghouse,  Boone,  la. 
R.  W.  Richardson,  Sioux  City,  la. 
M.  Riney,  Baraboo,  Wis. 
J.  S.  Robinson,  Chicago,  111. 

D.  Rounseville,  Antigo,  Wis. 
A.  R.  Shedd,  Chicago,  111. 
Wm.  Spencer,  Chadron,  Nebr. 
W.  M.  Sweeney,  Green  Bay,  Wis. 
H.  M.  Trippe,  Chicago,   111. 

J.   B.  White,  Boone,  la. 

Chicago  Burlington  &  Quincy  R.  R 3  9,075 

Geo.  Fenney,  McCook,  Neb. 
W.  Hurst,  St.  Joseph,  Mo. 
C.  J.  Scribner,  Chicago. 

Chicago  Great  Western  R.  R 1  1,492 

H.  A.  Elwell,  Clarion,  la. 

Chicago,  Indianapolis  &  Louisville  Ry 1  578 

J.  M.  Caldwell,  Lafayette,  Ind. 

Chicago,  Milwaukee  &  St.  Paul  Ry 14  9,082 

(and  C.  M.  &  P.  S.  Ry.) 

E.  J.  Auge,  Wells,  Minn. 

A.  G.  Bennett,  Minneapolis,  Minn. 
H.  R.  Drum,  Chamberlain,  S.  D. 
L.  D.  Hadwen,  Chicago,  111. 

F.  E.  King,   Milwaukee,  Wis. 
N.  H.  LaFountain,  Chicago,  111. 
C.  F.  Loweth,  Chicago,  111. 

E.  S.  Meloy.  Chicago. 
Edw.  Murray,  Miles  City,  Mont. 
William  Ross.  Milbank,  S.  D.  . 
Fred  E.  Weise,  Chicago,  III. 
William  E.  Wood,  Chicago,  111. 
A.  A.  Wolf,  Milwaukee,  Wis. 
A.  Y:*ppen,  Chicago,  111. 

Chicago,  Rock  Island  &  Pacific  Ry 6  7,551 

McClellan  Bishop,  El  Reno.  Okla. 
C.  H.  Eggers,  Little  Rock,  Ark. 
E.  R.  Floren,  Chicago. 
M.  E.  Gumphrey,  Eldon,  Mo. 
W.  V.  Parker,  Amarillo,  Tex. 
R.  C.  Sattley.  Chicago. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry 4  1,744 

G.  Larson,  Hudson,  Wis. 
A.  G.  Rask,  Spooner,  Wis. 
Aug.  Ruge,  Mankato,  Minn. 
W.  B.  Rogers,  Emerson,  Neb. 
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Name  of  Road  and  Membership.                                                 Members.   Mileage 
Chicago,  Terrc  Haute  &  Southeastern  Ry 1         ** 

{.  Dupree,  Crete,  111. 
.  O.  Jewell,  Terre  Haute,  Ind. 

Cincinnati,  Hamilton  &  Dayton  Ry I        ^^^^ 

I.  F.  White,  Indianapolis,  Ind. 

Cincinnati  Northern  R.  R I         ^ 

J.  M.  Wilkinson,  Van  Wert,  O. 

Colorado  &  Southern  Ry 5        ^^ 

R.  W.  Beeson,  Trinidad,  Colo. 
C.  W.  Fellows,  Denver,  Colo. 
Harry  Tames,  Denver,  Colo. 
A.  W.  Fauba,  Denver,  Colo. 
W.  T.  Powell,  Denver,  Colo. 

75 
Columbia,  Newberry  &  Laurens  R.  R ^ 

A.  P.  Rice,  Columbia,  S.  C. 

Concho,  San  Saba  &  Llano  Valley  R.  R 1 

K.  S.  Hull,  Temple,  Tex. 

1  128 

Copper  Ran^e  R.   R * 

A.  Giesint;,  Houghton,  Mich. 

A  957 

Delaware,  Lackawanna  &  Western  R.  R., " 

F.  J.  Arnold,  Scranton,  Pa. 

G.  E.  Boydj  Scranton,  Pa. 
E.  Cahill,  Binghamton,  N.  Y. 
A.  McQueen,  Binghamton,  N.  Y. 

E.  Ranney,  Buffalo,  N.  Y. 
as.  Skeoch,  Dunmore,  Pa. 

A        2,598 
Denver  &  Rio  Grande  R.  R ^ 

G.  W.  Kinney,  Salt  Lake  City. 
A.  Ridgway,  Denver,  Colo. 

A.  C.  Snyder,  Glenwood  Springs,  Colo. 
H.  Taylor,  Alamosa,  Colo. 

C  S.  Thompson,  Denver,  Colo. 
Jas.  Vaughan,  Salida,  Colo. 

Duluth  &  Iron  Range  R.  R ^ 

W.  A.  Clark,  Duluth,  Minn. 

B.  T.  Mclver,  Two  Harbors,  Minn.  ^ 

Duluth,  Mlssabe  &  Northern  Ry ^ 

W.  A.  McGonagle,  Duluth,  Minn.  ^ 

Duluth,  South  Shore  &  Atlantic  Ry ^ 

W.  M.  Noon,  Marquette,  Mich.  jjo 

Elgin,   Joliet    &    Eastern    Ry ^ 

G.  H.  Jennings,  Joliet,  111. 
A.  Montzheimer,  Joliet,  111. 

C.  Thompson,  Gary,  Ind.  ^ 

El  Paso  &  Southwestern  System   •  • 

Bailey  J.  Mustain,  El  Paso,  Tex.  .   ^0 

Erie  R.  R.  (and  Chicago  &  Erie) ^ 

O.  F.  Barnes,  Susquehanna,  Pa. 
W.  O.  Eggleston,  Huntington,  Ind. 
A.  J.  Horth,  Meadvillc,  Pa. 


{; 
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Erie  R.  R.  (and  Chicago  &  Erie).    Continued. 
F.  A.  Knapp,  Jersey  City,  N.  J. 
W.  H.  Matthews,  Hornell,  N.  Y. 
Neil  McLean,  Huntington,  Ind. 

A.  Swartz,  Huntington,  Ind. 

W.  H.  Wilkinson,  Elraira,  N.  Y. 

Florida  East  Coast  Ry 1  7(M 

E.  K.  Barrett,  St.  Augustine,  Fla. 

Fort   Snwth  &  Western   R.   R 1  217 

B.  F.  Beckman,  Ft.  Smith,  Ark. 

Fort  Worth  &  Denver  City  Ry 1  454 

J.  M.  Mann,  Ft.  Worth,  Tex. 

Georgia  &  Florida  Ry 1  325 

W.  A.  Swallow,  Augusta,  Ga. 

Grand  Rapids   &  Indiana  Ry 2  592 

W.  S.  McKcel,  Grand  Rapids,  Mich. 
H.  M.  Large,  Ft.  Wayne,  Ind. 

Grand  Trunk  Ry.  System  4  4,756 

A.  Findley,  Montreal,  Que. 
George  A.  Mitchell,  Toronto,  Ont. 
H.  C.  Swartz,  St.  Thomas,  Ont. 

C.  F.  Warcup,  St.  Thomas,  Ont. 

Grand  Trunk  Pacific  Ry 2  2,440 

L.  H.  Wheaton,  Moncton,  N.  B. 
K.  J.  C.  Zinck,  Winnipeg,  Man. 

Gulf,  Colorado  and  Santa  F^  Ry 5  1,51S 

£.  C.  George,  Beaumont,  Tex. 

K.  S.  Hull,  Temple,  Tex. 

R.  A.  Luker,  Silsbee,  Tex. 

W.  G.  Massenburg,  Beaumont,  Tex. 

W.  W.  Wilson,  Galveston,  Tex. 

Hampshire  Southern  R.R.   1  38 

W.  Trapnell,  Romney,  W.  Va. 

Illinois  Central  R.  R 10  4,750 

P.  Aagaard,  Chicago,  111. 

F.  O.  Draper,  Chicago,  111. 

C.  Ettinger,  Chicago.  t 

T.  J.  Fullem,  Chicago,  111. 

R.  J.  McKee,  Freeport,  III. 

Samuel  P.  Munson,  Mattoon,  111. 

William  Reed,  Grenada,  Miss. 

C  E.  Thomas,  Chicago,  111. 

F.  L.  Thompson,  Chicago,  111. 

E.  F.  Wise  (retired),  Waterloo,  la. 

Illinois  Traction  System   1  420 

G.  A.  Wright,  Decatur,  111. 

Indianapolis,  Columbus  &  Southern  Traction  Co 1  62 

A.  Shane,  Columbus,  Ind. 

Intercolonial  Ry 8  1,468 

T.  C.  Burpee,  Moncton,  N.  B. 

{ohn  Forbes,  Halifax,  N.  S. 
lugh  Jardine,  Moncton,  N.  B. 
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Intercolonial   Ry.     Continued. 

A.  £.  Killam,  Moncton,  N.  B. 
H.  J.  McGrath,  Moncton,  N.  B. 
W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 
A.  C.  Selig,  Moncton,  N.  B. 

International  &  Great  Northern  Ry 1  1,106 

H.  M.  Jack,  Palestine,  Tex. 

Kansas  City,  Clinton  &  Springfield  Ry 1  155 

J.   B.  Browne,  Clinton,  Mo. 

Kansas  City  Southern  Ry 2  762 

C.  E.  Johnston,  Kansas  City,  Mo. 
J.  J.  Taylor,  Texarkana,  Tex. 

Lake  Erie  &  Western  Ry 2  882 

P.  P.  Lawrence,  Tipton,  Ind. 
J.  N.  Penwell,  Tipton,  Ind. 

Lake  Shore  &  Michigan  Southern  Ry 4  1.663 

Willard  Beahan,  Cleveland,  O. 
Philip  O'Neill,  Adrian,  Mich. 
R.  H.  Read,  Cleveland.  O. 
J.  L.  Soisson,  Norwalk,  O. 

Lake   Superior  &  Ishpeming  Ry.,  Munising  Ry.,  and  Mar- 
quette &  S.  E.  Ry 2  160 

August  Anderson,  Marquette,  Mich 
Roscoc  C.  Young,  Marquette,  Mich. 

Lehigh    &   Hudson    River    Railway    2  96 

J.  E.  Barrett,  Warwick,  N.  Y. 
Lewis  A.  Riley,  Warwick,  N.  Y. 

Lehigh  &  New  England  R.  R 1  170 

W.  E.  Harwig,  Bethlehem,  Pa. 

Lehigh  Valley  R.  R.  8  1,446 

E.  B.  Ashby,  New  York  City. 
Peter    Hofecker,   Auburn,    N.   Y. 
J.  W.  Holcomb,  Buffalo,  N.  Y. 
Judson  Joslin,  Auburn,  N.  Y. 
David  A.  Keefe,  Athens,  Pa. 

A.  E.  Kemp,  Hazleton,  Pa. 

F.  E.  Schall,  South  Bethlehem,  Pa. 
E.  R.  Wenner,  Ashley,  Pa. 

Long  Island  R.  R 3  392 

Chas.  Wehlen,  Jamaica,  N.  Y. 
W.  Wicks,  Amityville,  N.  Y. 
C.  W.  Wright,  Jamaica,  N.  Y. 

Louisiana   &  Arkansas   Ry 1  255 

W.  H.  Vance,  Stamps,  Ark. 

Louisville  &  Nashville  R.  R.  8  4,609 

J.  M.  Bibb,  Birmingham,  Ala. 

A.  J.  Catchot,  Ocean  Springs,  Miss. 

R.  O.  Elliott,  Columbia,  Tenn. 

H.  R.  Hill,  Birmingham,  Ala. 

Floyd  Ingram,  Erin,  Tenn. 

A.    B.    McVay,    Evansville,    Ind. 

Wm.  Sheley,  Evansville,  Ind. 

H.  Stamler,  Paris,  Ky. 
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Maine  Central  R.R, 1 

P.  N.  Watson,  Brunswick,  Me. 

Michigan  Central  R.R. 5  1.803 

S.  D.  Bailey,  Detroit,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Horndnff,   Jackson,  Mich. 
P.  E.  Schneider,  Jackson,  Mich. 
J.  T.  Webster,  St.  Thomas,  Ont. 

Minneapolis  &  St.  Louis  R.  R 1  1,626 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry 3  3.770 

A.  Amos,  Minneapolis,  Minn. 
P.  Swenson,  Minneapolis,  Minn. 
G.  A.  Manthey,  Minneapolis,  Minn. 

Miss.  River  &  Bonne  Terre  Ry 1  46 

C.  H.  Fake,  Bonne  Terre,  Mo. 

Missouri,  Kansas  &  Texas  Ry 1  3,073 

A.  S.  Clopton,   Parsons,   Kans. 

Missouri   Pacific   Ry.   System    (including   St.   Louis,   Iron 

Mountain  &  Southern  Ry.)  19  7,231 

E.  E.  Allard,  St.  Louis,  Mo. 
Robert  J.   Bruce,  St.  Louis,  Mo. 
J.  A.  Costolo,  St.   Louis,  Mo. 
£.  M.  Dolan,  St.  Louis,  Mo. 
A.  H.  Ferdina,  St.   Louis,  Mo. 
C.  Gnadt,  Poplar  Bluff,  Mo. 
Lon  Graves,  Monroe,  La. 
W.  Hausgen,  Sedalia,  Mo. 
E.  P.  Hawkins,  Bastrop,  La. 
W.  J.  Lacy,  Poplar  Bluff,  Mo. 
G.  W.  Land,  Eudora,  Ark. 
C.  E.  Redmond,  Van   Buren,  Ark. 
C.  E.  Smith,  St.  Louis,  Mo. 

E.  A.  Stanley,  St.  Louis,  Mo. 
Wm.  Sullivan,  Kansas  City,  Mo. 

F.  W.  Tanner,  St.  Louis,  Mo. 

L.  J.  Wackerle,  Kansas  City,  Mo, 

A.  L.  Waits,  Argenta,  Ark. 

C.  H.  Walther,  Poplar  Bluff,  Mo. 

Mobile  &  Ohio  R.  R 2  1,114 

W.  B.  Harris,  Murphysboro,  111. 

B.  F.  Whiting,  Murphysboro,  111. 

Nashville,  Chattanoo^  &  St.  Louis  Ry 1  1,230 

I.  O.  Walker,  Paducah,  Ky. 

National  Rys..  of  Mexico  1  6,177 

Hans  Bentele,  Mexico  City,  Mex. 

New  South  Wales  Government  Rys 1  3,472 

James  Eraser,  Sydney,  N.  S.  W. 

New  York  Central  &  Hudson  River  R.  R 8  2,829 

G.  J.  Klumpp,  Rochester,  N.  Y. 
R.  P.  Mills,  New  York  City. 
Kemper  Peabody,  N.  Y.  City. 
W.  A.  Pettis.  Rochester,  N.  Y. 
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New  York  Central  &  Hudson  River  R.  R.    Continued. 
John  Schaffer,  Rochester,  N.  Y. 
H.  C.  Thompson,  Weehawken,  N.  J. 

C.  C  Warnc,  New  York  City. 

E.  E.  Wilson,  New  York  City. 

New  York.  New  Haven  &  Hartford  R.  R.  13         2,091 

Grosvenor  Aldrich,  Readville,  Mass. 
J.  S.  Browne,  Provddence,  R,  I. 
Wm.  Graham,  New  Haven,  Conn. 
H.  H.  Kinzie,  Taunton,  Mass. 
Wm.  H.  Moore,  New  Haven,  Conn. 

B.  P.  Phillips,  Willimantic,  Conn. 

H.  W.  Phillips  (retired).  South  Braintree,  Mass. 
L.  H.  Porter  (retired),  Andover,  Conn. 
George  A.  Rodman,  New  Haven,  Conn. 
George  T.  Sampson,  Boston,  Mass. 
W.  B.  Schuessler,  New  Haven,  Conn. 

D.  W.  Sharpe,  New  Haven,  Conn. 
J.  B.  Sheldon,  Providence,  R.  I. 

New  York,  Ontario  &  Western  R.  R 1  ^ 

J.  H.  Nuelle,  Middletown,  N.  Y. 

New  Zealand  Government  Rys 2        2,717 

C.  H.  Biss,  CHirdstchurch,  N.  Z. 

George  A.  Troup,  Wellington,  New  Zealand. 

Northern  Pacific  Ry 6        6flZ9 

F.  R.  Bartles,  Pasco,  Wash. 

fames  Hartley,  Staples,  Minn. 
'.  Installs,  Jamestown,  N.  D. 

C.  S.  McCully,  Jamestown,  N.  D. 
R.  £.  McFarlane,  Duluth,  Minn. 
J.  C.  Taylor,  Glendive,  Mont. 

North  Western  C^ovt.  Ry6.  (India)   1         4,431 

D.  M.  Cookson,  Kala«\r,  Burma,  India. 

Northwestern  Pacific   R.   R-    1  572 

A.  A.  Robertson,  San  Rafael,  Cal. 

Oregon  Short  Line  R.  R 8        1,W6 

J.  F.   Cullen,   Pocatello,   Idaho. 
W.  C  Dale,  Salt  Lake  City. 
O.  Forsgren,  Brigham,  Utah. 

A.  H.  King,  Salt  Lake  City,  Utah. 

C.  T.  Musgrave,  Idaho  Falls,  Idaho. 
P.  E.  Parsons,  Salt  Lake  City. 

S.  J.  Powell,  Ogden,  Utah. 

R.  B.  Robinson,  Rupert,  Idaho. 

Pennsylvania  Lines  West  of  Pittsburg  8         2,763 

Samuel  C.  Bowers,  Steubenville,  O. 
Stanton   Bowers,   Bradford,  O. 

B.  F.  Gehr,  Richmond,  Ind. 
A.  F.  Miller,  Chicago,  111. 

D.  G.  Musser,  Wellsville,  O. 
H.  H.  Pollock,  Carnegie,  Pa. 

J.  Wallenfelsz,  Cambridge,  O. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  R.  R 5  5J(H 

M.  M.  Barton,  West  Philadelphia,  Pa. 
Richard  G.  Develin,  Philadelphia,  Pa. 
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Name  of  Road  and  Membership.  Members.     Mileage 

Pennsylvania  R.  R.     Continued. 

H.   R.  Leonard,  Philadelphia,  Pa. 
Robert  McKibbon,  Altoona,  Pa. 

C.  W.  Richcy,  Pittsburg,  Pa. 

Pcre  Marquette  R.R. 7  2,336 

J.  D.  Black,  Sagrinaw,  Mich. 
Edw.  Guild,  Edmore,  Mich. 
G.   E.  Hanks^  East  Saginaw,  Mich. 

A.  McNab,  Holland,  Mich. 

John  Robinson,  Grand  Rapids,  Mich. 
T.  E.  Toohey,  Grand  Rapids,  Mich. 
J.  P.  Wood,  Edmore,  Mich. 

Philadelphia  &  Reading  Ry 5  1,490 

Amos  H.  Beard,  Reading,  Pa. 

John  Foreman  (retired),  Pottstown,  Pa. 

W.  W.  Perry,  Walliamsport,  Pa. 

E.  G.  Storck,  Philadelphia,  Pa. 

E.  E.  Templin,  Pottsville,  Pa. 

Pittsburg  &  Lake  Erie  R.  R.  2  215 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Queen  &  Crescent  Route  1  509 

E.  L.  Loftin,  Vicksburg,  Miss. 

Quincy,  Omaha  &  Kansas  City  R.  R 1  261 

T.  F.  DeCapito,  Milan,  Mo. 

San  Antonio  &  Aransas  Pass  Ry 1  724 

G.  J.  Bishop,  Yoakum,  Tex. 

San  Pedro  Los  Angeles  &  Salt  Lake  R.  R 3  1,075 

F.  M.   Bigelow,  Salt  Lake   City,  Utah. 
W.  C.  Frazier,  Los  Angeles.  Cal. 

D.  W.  Scannell,  Salt  Lake  City. 

Seaboard  Air  Line  Ry 10  3,046 

W.  M.  Barker,  Scotia,  S.  C. 
P.   W.   Cahill,  Tallahassee,   Fla. 

B.  B.  Christy,  Tallahassee,  Fla. 
W.  J.  Gooding,  Jr.,  Savannah,  Ga. 
B.  Land,  Jr.,  Jacksonville,  Fla. 

W.  A.  McDearmid,  Tallahassee,  Fla. 
J.  C.  Nelson,  Portsmouth,  Va. 

G.  B.  Smith,  Jacksonville.  Fla. 
7.  A.  Wilson,  Woodbine,  Fla. 
r.  L.  Winter,  Waldo,  Fla. 

St.  Joseph  &  Gran^i  Island  Ry 2  319 

O.  H.  Andrews,  St.  Joseph,  Mo. 
Wm.  Carmichael,  St.  Joseph,  Mo. 

St.  Louis  &  San  Francisco  R.  R 1  4,740 

F.  G.  Jonah,  St.  Louis. 

St.  Louis,  Rocky  Mt.  &  Pac.  R.  R 1  106 

Alf  Brown,  Raton,  N.  M. 

St  Louis  Southwestern  Ry 2  1,451 

J.  S.  Berry,  St.  Louis,  Mo. 
Wm.  Quinn,  Tyler,  Tex. 


}: 
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Name  of  Road  and  Membership.                                                Members.  UUein 
Southern  Ry 14       7j0» 

D.  A.  Ballenger,  Greenville,  S.  C. 

T.  H.  Blackwell,  Charleston,  S.  C. 

Tames  T.  Carpenter,  Princeton,  Ind.  ' 

H.  S.  Douglass,  Charleston,  S.  C. 

W.  F.  Fraylick,  Charleston,  S.  C. 

T.  R.  Fowlkes,  Columbia,  S.  C. 

N.  L.  Hall,  Greensboro,  N.  C. 

Joseph  A.  Killian,  Jr.,  Charlotte,  N.  C. 
.  S.  Lemond,  Charlotte,  N.   C. 
D.   W.   Lum,   Washington,  D.   C. 
J.  W.  Morgan,  Columbia,  S.  C. 
T.  E.  Sharpe,  Greenville,  S.  C. 
J.  B.  Teaford,  Princeton,  Ind. 
G.  W.  Welker,  Alexandria,  Va. 

Southern  Pacific  Company  44        ^^3 

C.  J.  Astrue,  Oakland  Pier,  Cal. 
T.  W.  Bratten.  West  Oakland.  Cal. 
H.  Bulger,  Oakland  Pier,  Cal. 
W.  H.  Burgess,  Stockton,  Cal. 

D.  Burke,  Tucson,  Ariz. 
J.  T.  Caldwell,  Bakersfield,  Cal. 
W.  S.  Corbin,  Los  Angeles,  Cal. 
Geo.  Dickson,  Oakland,  Cat. 
F.  M.  Drake,  San  Francisco. 

B.  F.  Ferris,  Los  Angeles,  Cal. 
T.  F.  Fisher,  Sacramento,  Cal. 
M.  Fisher,  Ogden,  Utah. 
A.  Fraser,  Bakersfield,  Cal. 
Neil  Fraser,  Sacramento,  Cal. 
P.  FritZj  Los  Angeles. 
J.  A.  Givens,  Sacramento,  Cal. 
Jas.  Gratto,  Los  Angeles,  Cal. 

C.  F.  Green,  Sacramento,  Cal. 
P.  Guisto,  San  Francisco. 
W.  C.  Harmon,  Bakersfield,  Cal. 
J.  Hubley,  Colfax,  Cal. 
C.  A.  Jensen,  Los  Angeles. 
A.  W.  Lasher,  Suisun,  Cal. 
T.  J.  Linehan,  Ventura,  Cal. 
H.  Lodge,  San  Francisco. 
J.  B.  Malloy,  San  Francisco. 
J.  D.  Mathews,  Tucson,  Ariz. 
F.  D.  Mattos,  W.  Oakland,  Cal. 

C.  W.  McCandless,  Ventura.  Cal. 

D.  McGee,  Sacramento,  Cal. 
A.  M.  McLeod,  Oakland,  Cal. 

E.  C.  Morrison,  San  Francisco. 
P.  N.  Nelson,  San  Francisco.  Cal. 
H.  Pollard,  San  Francisco,  Cal. 
Geo.  W.  Rear,  San  Francisco,  Cal. 
J.  S.  Replogle.  Oakland,  Cal. 

D.  T.  Rintoul,  Bakersfield,  Cal. 
A.  L.  Robinson,  Stockton,  Cal. 
W.  W.  Sheldon,  Oakland,  Cal. 

F.  M.  Siefer,  Oakland  Pier,  Cal. 

E.  L  Vincent,  Los  Angeles. 
A.  Weldon,  Bakersfield.  Cal. 
T    G.  Wilev,  Dunsmuir,  Cal. 

1.  M.  Wilson,  Los  Angeles,  Cal. 
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Tennessee,  Alabama  &  Georgia  R.  R 1  98 

C.  H.  Fisk,  Chattanooga,  Tenn. 

Tennessee  Central  R.  R.  . . .' 2  326 

E.    M.    Carter,   Nashville,   Tenn. 
J.  M.  Hurt,  Nashville,  Tenn. 

Texas  &  Pacific  Ry 1  1,885 

E.  Loughery,  Marshall,  Tex. 

Texas  Midland  R.  R 1  125 

E.  H.  R.  Green,  Terrell,  Tex. 

Toledo,  Peoria  &  Western  Ry 1  248 

J.  H.  Markley,  Peoria,  111. 

Union  Pacific  R.  R 2  3,498 

Wm.  A.  Conkling,  Omaha,  Neb. 
J.  Parks,  Denver,  Colo. 

Vandalia  R.   R 1  829 

J.  L.  McKee,  Spencer,  Ind. 

Wabash  R.  R 2  2,514 

A.   O.  Cunningham,  St.   Louis,  Mo. 
William  S.  Danes,  Peru,  Ind. 

Washington  Terminal  Co 2  53 

W.  M.  Cardwell,  Washington,  D.  C. 
C.    H.   Spencer,   Washington,   D.   C. 

Wellingrton    &    Manawata    Ry.    (New    Zealand)    1  84 

Arthur  Williams,   Wellington,   New   Zealand. 

Western  Australia  Government  Rys 2  1,943 

W.  J.  George,  Perth,  Western  Australia. 

E.  S.  Hume,  Midland  Jet.,  Western  Australia. 

Western  Pacific  Ry 3  934 

T.  J.  Stuart,  Elko,  Nev. 

M.  R.  Krutsinger,  Sacramento,  Cal. 

Norton  Ware,  San  Francisco. 

Wheeling  &  Lake  Erie  R.  R 3  496 

Wm.  Mahan,  Canton,  O. 

W.  L.  Rohbock,  Cleveland,  O. 

C.  A.  Stelle,  Canton,  O. 

Yazoo  &  Miss.  Valley  R.  R 2  1,370 

D.  H.  Holdridge,  Vicksburg,  Miss. 

No.   of  members  with   roads    437 

Total  mileage  represented   230,529 

Other  members  not  connected  with  roads   62 

Total  number  of  members   499 
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iht  R<,H«d)iQMie  ijlhc  VandalmUm,  iFenna.  SyiUm)  at  Ttrr,  HMlt.  Imd. 

Sl.Lotis  R„ofingCo..St.Uuis,Mo..SoBfimtCiiMTacler, 

LONGEST     WEAR     FOR     LOWEST    COST 

the  only  true  lest  of  roofing. 

It  discloses  the  absolute  superi- 
ority     of      Barrett      S  peel  flcat  ion 
Roofs.    That  la  why  on  large  man- 
ufacturing plants,  where  costs  are 
carefully  computed,  such  roofs  are 
almost  Invariably  used. 

Their     cost     of    tnalnlenance    Is 
nothing,  for  these  roofs  require  no 
painting;  they  can't  rust  and  Ihey 
will    give    satisfactory    protection 

Insurance   undprwriier.i   classify 
itarretl      ypcclllcation      Roofs      as 

ceptable  on  "  fire-proof  "  buildlngB. 

Barrett   Specification   Roofs   «re 
also  Immune  from  damage  by  acJd 
fumes.   That  Is  why  they  are  usvd 
extensively     on     railroad     round 

On  cotton  mills,  with   their  liu 
mid  Interiors,  the^e  roofs  also  bIv* 

does  not  affect  theni  from  below. 

and  satisfactory  service,  no  other 
type    of    roof    covering    compare' 
with  Barrett  Specification  Roofs. 
That  la  why  they  have  won  al 

Tn'^flat-rooted'  st^uITt"™     2f   "aT 
kinds. 

It  dniied  huwoei  Ihe  IdIIuwIiii  it  Hjutord: 

Co/'y  I'f  I'll  Biirrelt  sfieciAcalion.  wilk  diagrams  rfady  f.ir  incntfaration 
into  hailding  iptiiJiiaUoiis.fret  on  reguill.        Address  our  niarest  nfia. 

BARRE'lT    MANUFACTURING    COMPANY 

ADVERTISEMENTS 


THE  ANDERSON  AUTOMATIC  WATER  SERVICE  VALVES 

■  —     FOR  RAILROADS     — -—  -     : 

THE  ANOERSON  PATENT  C0NTR0LUN6  ALTITUDE  VALVES 


For  maintaining  a  uniform  stage  of 
water  in  Tank  ReBctvoirB  or  Standpipea, 
doing  away  with  the  annoyance  of  tank 
Gxturea.  The  Altitude  Valve  is  placed 
under  the  tank  or  any  other  convenient 
place,  where  it  will  be  accessible  at  all 
times  and  protected  from  frost,  thus  in- 
suring the  water  supply,  even  in  the 
coldest  weather.  Valve  closed  auto- 
matically by  water,  also  by  electric  at- 
tachment aa  deaired,  and  will  work  both 
waya. 

W«  Chklleng*  lo  leat  for  martli  any  aulo- 

matic  water  or  itsam  aerrice  valve* 

in  the   world. 


ANDERSON 
Patent  Float  VaWe 

For    High    and    Low    Preasure. 
(Angle  or  Straight  Way.) 
Absolutely  controls  the  water 

Instantly    adjusted   to   operate 
__  gjp^^  aa  desired,    "Mo 


wasta    of 


The 


of  bodr  being  lined 
wUh  bronze,  also  the  valve  or 
piston  t>elng  solid  bronze, 
makes  the  valve  ladaatnuitibla. 
Railroad  men  that  use  them 
say  "nwlr  •qiwl  la  sot  mad*." 
AbaolD'talr  th*  OBlj  aatlB- 
faotorj  Boat  valv*  knows. 

"The  Valves  wHh  an  Absolute  Guarantee*' 
Our  Valves  can  be  connected  direct  to  city  mains 

^^-^— ^_      "SEND  FOR  CATALOQUE"  . 


GOLDEN-ANDERSON  VALVE  SPECIALTY  CO. 


Office*:      IMl  Fallon  B 


ADVERTISEMENTS 


No.  28 

All  Steel  Motor  Car 

TWO-CYCLE  ENGINE 
VALVELESS          AIR-COOLEO 

No.  26 

MOTOR  CAR 

FOR 

Section,  Bridge,  and  Conrtnictioo 

Work 

A  BIG  TIME  AND  HONET  SAVEI 

1 

IC 

Steam  Pump* 
Pumping  Machinery 
Standpipes 
Hand  Can 

'E 

Motor  Can 

Coaling  Stations 
Moton 

k 

All  m  Suodanl  oil 

the  majofilr  o' 

nflroxk 

Fairbanks,  Morse  &  Co. 

900  South  Wabuh  Ave,                  Chicago,  Dliiion 

ADVERTISEMENTS 


"American"     fp-atwic 

Locomotive  V*****<5* 

For  every  department  of  railroad  work 


One  ol  the  U  "American"  Locom  alive  Cranes  em  pi  [);ed  on  Ihe  Islhmui  olPs 


encan 

oisting  Eng^es 
si  Derricks 


American  Hoist  & 
Derrick  Company 

ST.  PAUL,  U.  5.  A. 


"American"  Bridge  Em 


ADVERTISEMENTS 


SNOW  TELESCOPIC  SPOUT  WATER  CRANE 


T.  W.  SNOW  CONSTRUCTION  CO. 

locorporaleJ 

Ellsworth  Bldg.         Chicago,  III 


Vulmrn  Salf  Awn 

L.  P.  TOLMAN 

Cnint  BUf . 


)VERTrSEM  ENTS 


Engineers  and  Superintendents  of  bridges  and  buildings  rec- 
ognize the  severe  conditions  of  exposure  to  which  roots  on 
above  mentioned  buildings  are   subjected. 

For  over  thirty  years  we  have  given  considerable  attention 
to  the  construction  of  such  roofs  and  will  forward  promptly 
upon  request,  samples  of  special  roof  construction  for  this  par- 
ticular type  of  building. 

Our  complete  organization  in  all  parts  of  the  country  enables 
us  to  furnish  and  apply  to  railroad  buildings,  roofs  that  will 
offer  the  greatest  resistance  to  injurious  fumes,  gases,  smoke, 
eic.  Let  US  submit  you  specifications,  samples  and  full  infor- 
mation on  the  best  type  of  roofing  that  has  ever  been  designed 
for  round  house  or  train  shed  service. 

WATERPROOFING  &  DAMP-PROOFING 

We  have  made  a  specialty  of  waterproofing  and  damp-proof- 
ing concrete  work  of  all  descriptions,  and  are  in  a  position  to 
handle  contracts  of  any  size. 

Our  Percoproot  Paint  is  especially  suited  for  damp-proofing 
brick  or  concrete  walls.  It  has  high  density  and  will  not  scrape 
or  peel  when  applied. 


The  PHillP  CAREY  Company 


50  BRANCHES 
LOCKLAMD,        CINCINNATI,  OHIO 


ADVERTISEMENTS 


The 

"B.  &  M.  Special" 

Water  Closet 
Combination 


Illustration  shows  the 
essential  parts  of  this 
eminently  practical  and 
durable  outfit.  The 
earthen  closet  is  of  ex- 
tra thickness  and  is  pro- 
tected by  a  malleable 
iron  frame,  to  which 
scat  is  attached  by  our 
special  extra  heavy 
brass  hanger. 

Closet  can  b  e  fur- 
nished to  operate  by 
Seat  Action  instead  of 
Pull  and  Chain  if  de- 
sired. 

This  combination  has 
lieen  adopted  on  the 
Boston  &  Maine  and 
Maine  Central  Railroad 
Systems,  for  use  in  sta- 
tions, shops,  etc. 

We  are  manufactur- 
ers and  wholesale  deal- 
ers in  Plumbing,  Steam 
and  Gas  Supplies;  we 
make  a  specialty  of 
Railroad  and  Steamship 
work. 

Write  for  descripiive 
circular  of  the  B.  &■  M. 
Closet  Combination,  and 
for  our  general 


F.  W.  Webb 
Mfg.  Cor^'i 

BOSTON 
MASS. 


ADVERTISEMENTS 


NEW  BRIDGES  AND  OLD.  <t|^ 

Hundreds  o(  biidges  all  over  ihk  country  and  abroad  are  protected 
frotn  c<HTodon  with 

DIXON'S 

Silica-Graphite  Paint 

Long  leivice  recordi  of  ten  yeart  without  repainting.  Thit  means 
ecooomy  m  labor  and  material.  Many  railroads  have  adopted 
Dtxon  S  at  a  ttandard  for  mainlenance  painting.  Made  for  neady 
fifty  yean  in  Four  OJors— One  Quality  only.  Iti  silica,  graphite 
and  pure  boteed  oil  render  it  impervious  to  fumes,  cmrosion,  abrasion, 
acids,  icaEng,  weather,  etc. 

GIVE  IT  A  TRIAL  UNDER  HARDEST  CONDITIONS 


DIXON'S  SIUCA-GRAPHITC  PAINT 

JOSEPH  DKON  CRUCIBLE  CO. 

JERSEY  CITY,  N.  J. 


ADVERTISEMENTS 


THE 

Ellis 

Patent 
Bumping 

Posts 

Noted  for 
simplicity, 
strength  and 
lasting  qualities. 
Neat  in 
appearance. 
Occupy   little 
space. 
Adapted 
tu  all  positions. 
Highest  Award 
at  the 
World's   Fair. 

for  Er,ctint 

Write  for 
circulars  and 
prices. 

Mechanical 
Mfg.  Co. 

Chicago,  III. 

! 

SUndanl  FrBlflit  Put 

ADVERTISEMENTS 


U.S.  WIND  ENGINE 
&  PUMP  CO. 

22  WATER  STREET 
BATAVIA,  ILLINOIS 


Engineers  and  Contractors  for  Railway 
Water  Service 


Railroad  Water  Columns 

Tanks  with  Heavy  Hoops 

Tank  Fixtures  and  Valves 

Steel  and  Wood  Tank  Structures 
Pumping  Machines  off  All  Kinds 

Semaphores  and  Switch  Stands 


ADVERTISEMENTS 


SARCO 

No.  6  WATERPROOFING 


The  Most  Effective  Waterproofing 

accomplished  has  been  with  SARCO  No.  6  WA- 
TERPROOFING. It  is  a  material  made  for  waier- 
proofing  purposes.  We  sometimes  offer  Ivaljable 
suggestions  for  this  work,  including  best  methods  to 
use,  how  to  keep  down  costs,  etc.  Our  Engineering 
Department  will  prepare  plans  and  estimates  of  coR, 
in  fact,  render  you   every  assistance.       Write  ti>-d»y- 


Standard  Asphalt  and 
Rubber  Company 

ZOS  La  Sail*  Str««l,  CHICAGO 


ADVERTISEMENTS 


It  Wears  With  Determination 

On  Train  Sheds,  Machine  Shops  and  alt  classes  of  Railroad 
■Buildings,  where  gas  fumes  play  havoc  with  most  roofings, 

REX  FUNTKOTE  ROOFING 

proves  its  right  to  leadership. 

It  is  made  for  the  man  who  says,  "  How  long  will  it  last  "— 
for  the  man  who  is  willing  to  pay  for  a  good  roof  the  same  as 
he  is  willing  to  pay  tor  anything  good— for  the  man  who  knows 
he  can't  get  something  for  nothing.  ' 

Not  for  the  man  who  says,  "  How  much  is  it  worth,"  and  falls 
over  dead  when  he  finds  out  it  costs  what  good  roofing  must 
cost  in  order  to  be  dependable. 

When  we  sell  you  REX  FLINTKOTE  ROOFING,  we  know 
you  will  be  satisfied.  That's  more  than  we'd  know  if  we  sold 
you  a  cheap  brand. 


H«W*  T«BiBd  Dtpot.  MsUU.  Ala.  Trai>  Shmit  n»f*d  with  Rax  FlintkoM 

Of  course  REX  FLINTKOTE  costs  more  tlian  ordinary  roof- 
ing. It  cost  ns  more  to  make  because  only  the  very  best  of 
everything  goes  into  its  manufacture. 

The  minute  you  allow  yourself  to  be  hypnotized  by  that  mis- 
erable, low-born  word,  "just-as-good,"  you  are  weakening  under 
the  efforts  of  a  man  who  knows  he  is  setting  you  a  cheap  article. 

REX  FLINTKOTE  is  strictly  a  roofing  of  quality;  tested, 
proven,  tried-out.  Every  roll  contains  the  utmost  in  the  manu- 
facturing science. 

It  is  guaranteed  and  backed  by  an  organization  with  an  abso- 
lute indomitable  belief  that  quality  goods  wHI  build  up  a  strong- 
er prestige  with  railroad  men  than  an  inferior  roofing  for  less 
money. 

Don't  buy  roofing  until  you  have  at  least  investigated  REX 
FLINTKOTE. 

Write  today  for  samples,  prices,  etc. 

Flintkote  Manufacturing  Company 


NEW  ORLEANS 


ADVERTISEHEHTS 


CALDWELL  MACHINERY 

FOR 

Car  Icing 
Stations 


CARTS     CRUSHERS      TROLLEY  SYSTEMS 
EndieMM  Chain  Conveyora,  Elevaton 


H.  W.  CALDWELL  &  SON  CO. 


ADVERTISBUEKTS 


Buda  Motor  Cars 

Wt  moke  stveral 
styles  with  water 
cooled  and  ak 
cooled  motors. 
Also  motor 
velocipedes.    Owr 
catalogue  free 
any  time 

BUDA    NO.    t» 

/ 

The  efficiency  of  I 
line  Motor  Cars  has 

onstrated    to   surpaa 
any  other  make  prot 
steel  underframing  c 
tion  motor  cars  not 
to  the  length  of  sen 
the  strength.    There 
reasons    why    a    Bu 
particularly  fitted  for 
Bridge     Department 
contemplate  orderin 
car  be  sure  to  invest 
You  can  show  a  sav 
of  one  of  these  cars. 

The  Buda 

CHICAGO 
lEW  YORK                     i 

tudaGaso- 

been  dem- 
is  that  of 
uced.  The 
f  our  sec- 
only  adds 
ice  but  to 
are  many 
da   car    is 
use  in  the 
.    If    you 
g  a  motor 
gate  ours, 
ng  by  use 

Co. 

T.  LOUIS 

BUDA 

"Pottop"  JackM 

Our  Bail-Bearing  Bridge 
Jacks    are    of   the  highest 
grade  it  ia  possible  to  pro- 
duce.   Capacities  up  to  75 
tons.     Note  the  new  Positive 
Stop  feature.    Coats  no  more 
than  ordinary  jacks.     Let  ua 
tell  you  about  it  in  our  cata- 
logue 1«  B. 

1 
1 
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American 

Bridge 

Company 

of  New  Yoric 


Engineers    and 
Contractors  for 


STRUCTURAL  STEEL  WORK 


OF  ALL 
DESCRIPTIONS 


CONTRACTING   OFFICES  IN 

PRINCIPAL  CITIES 

OF  THE  UNITED  STATES 

GENERAL    OFFICES 

HUDSON  TERMINAL,  30  CHURCH  STREET,  NEW  YORK 


OPOIT  REPRESENTATIVES 

UNITED  STATES  STEEL  PRODUCTS 
COMPANY 

30  CNBRtN  STREn,  HEW  YORK 


PACIRC  com  REPRESENTATIVES 

UNITED  STATES  STEEL  PRODUCTS 
COMPANY 

RIALTO  BOILDIRO,        SAN  FRANCISCO,  CALIF. 


ADVERTISEMENTS 


This 

Book  Tells 
Why  Railroad 
Contractors   Use 
PULSOMETERS 


Get  a  copy  today,  find  out  about  the  superior  points  of  the 
Pulsometer  for  draming  trenches,  unwateiing  coffer  dams 'and 
caissons,  filling  water  tanks,  etc 

A  few  points  of  superiority  of  the  Pulsometer  are  the  fol- 
lowing: 

It  weltba  only  half  aa  muob 
as  otber  puinpa  of  similar  oa- 

It   requires   no   special  foun- 


It  has  no  mechsjiloally  oper' 
ated  part*. 

It  will  bandle  water  contaJn- 
InB  40  per  cent  Or  more  ot 
sand  or  gritty  matter. 

It  Is  a  condensing  pump  and 
uses  leas  steam  per  KSJlon  of 
water  bandleil  than  tbe  ordi- 
nary reciprocating  pump- 
It  reaulrea  no  lubrication. 
It  is  lower  la  cost  of  main- 
tenance than  any  other  type  of 

It     you    are    not    convinced 


FULSOM£TER 
STEAM  PUMP  CO. 

24  BsHcrr  Place     New  York  City 
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"CUT  OUR  PUMPING  EXPENSE  THREE -FOURTHS" 

"While  I  was  with  the  SOUTHERN  PACIFIC  as 
Resident  Engineer  our  tests  showed  the  Luitwieler  Pumps 
operated  with  25  per  cent  of  the  power  required  to  do  the  same 
work  with  our  other  steam  pumps.  In  other  words,  we  could 
do  with  10  H.  P.  on  a  Luitwieler  work  that  required  40  Hoise 
Power  on  other  pumps." 

C.  H.  Ellison,  Chief  Engineer 
Los  Angeles-Pacific  Railroad 


ELECTRIC  GASOUNE  STEAM 

Direct  Connecled,  Self  Contained  Units 

Triplex- Horizontal,  md  Duplex- Vertical  Models  for  either  Deep  or 

Shallow  Wells,  or  for  Suction  or  Pressure  Pumping 

Lakwialsr  NoB-PnWtina  Pompi  ars  ui  tbs  Wsiar  Sarnce  of  all  ILa  Bla  Rouk. 
browioasT    Yon  wa lo^na mano if  jon  an  aot. 

SANTA  FE.  VarianiPolDt*.... 37 

nXINOIS  CENTKAU  ChaaiMuiD  Shopa 8 

BIG  FOUR,  BHcb  Gttrrm  Shcwa S 

LAKET  SHORE,  Conua.  IwUaaa 3 

ST.  LOU13  -  SOUTHWESTERN S 

Othn  Bit  l/imrMi  Tba  Soulbani  Paciflei  Naw  Ysrii  CcUral;  Pacific  Electric 
Loa  AMa^  -  Pacific;  Sab  LakR  Oras«  Short  Lisa;  F«Tourrila>  Nacionalaa  da 
Maxicai  CUhnahu  -  Pacific:  ud  many  Mbar  roadii  HanlcipdiUai.  Wnlar  Cam- 


We  can  reduce  your  water  costs— if  you  are  not  already  using  the 
Luitwieler  System.  AVai  Complete  Catalogue  cites  interesting  facts. 
Send  for  it. 

LUITWIELER  PUMPING  ENGINE  COMPANY 
ROCHESTER,  N.  Y. 


ADVEBTI SE  M  EN  TS 


J-M  ASBESTOS  ROOFING 

FIRE-PROOF        ACID-PROOF        WEATHER-PROOF 

Made  of  the  indestructible,  fire-proof 
minerals— Asbestos  and  Trinidad  Lake 
Asphalt— it  is  proof  against  fire,  acid  and 
chemical  fumes,  heat  and  cold.  It  forms 
a  light,  coot,  durable  roofing  for  any 
building  anywhere. 

Easily  Applied — Never  Requires  Paint- 
ing, Graveling  or  Repairs. 

This  roofing  is  the  result  of  over  fifty 
years'  scientific  and  practical  experience, 
and  is  recognized  as  the  highest  type  of 
portable  or  ready  roofing.  J-M  Asbestos 
Roofing  is  used  on  many  of  the  largest 
and  finest  buildings  in  all  parts  of  the 
country. 

IVriit  our  nearest  Branch  for 
Samples  and  Catalot^ut  303. 

J-M  TRANSITE  ASBESTOS 
WOOD  SMOKE  JACKS 

Made  of  that  fire-proof, 
acid-proof,  gas-proof,  rust- 
proof, rot-proof  mineral — 
Asbestos,  these  jacks  are 
practically  indestructible. 
They  do  not  collect  con- 
densation or  expand  and 
contract.  Are  light  in 
weight  and  made  for  4II 
purposes. 

Write  for  Railroad  Sup- 
VantUxor  plies  Catalogue  No.  252. 

H.  W.  Johns-Manville  Co. 

Assl'sros    iS:^:^ 
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Timber  Bridges  &  Trestles 


made  safe 


AGAINST 

HRE  DROPPED  BY  LOCOMOTIVES 


And  their  Life  Prolonged  by  One  Coat  of 

Oapp's  fire  Resisting  Paint 

An  Inexpensive  Money,  Life  and  Property  Saver 


You  need  such  protection 
We  have  the  goods 
We  will  ^^show  you** 
You  pay  nothing  down 


We  furnish  the  paint  and 
it  must  do  all  we  claim  or 
we  lose. 


Note  Our  Make  Good  or  No  Pay  Proposition 
Could  Anything  be  Fairer? 

The  Clapp  Fire  Resisting  Paint  Co< 


. 


BRIDGEPORT 


CONN. 


/ 


ADVERTISEMENTS 


BOWSER 

SELF-MEASURING  OIL  STORAGE  SYSTEMS 

The  Best  proof  of  what  a  Bowser  System  will  do  for  yoa  is 
what  it  has  done  for  others.  The  following  report  was  made 
by  Mr.  J.  P.  Murphy,  Gen'l  Storekeeper  for  the  L.  S.  &  M.  S. 
R.  R. 

"In  handling  ojls  the  Bowser  System  is  being  used  eirtcn- 
sively,  and  with  it,  at  every  cngir.e  house  where  it  has  been  in- 
stalled, we  have  been  able  to  decrease  our  forces  two  men,  one 
night  and  one  day,  as  it  has  been  entirely  possible  to  have  the 
supply  man  deliver  the  oils  in  addition  to  his  other  duties.  The 
pumps  are  located  so  that  the  oils  and  supplies  are  delivered 
over  the  same  counter." 

Do  you  want  to  cut  down  your  expense  in  the  saw 
Let  us  send  you  our  new  Railroad  Book  No.  114  for 

S.  F.  BOWSER  &  CO. 

„  „.™,  inicotroiAiKi 


BRIDGES  ARE  BEST  PROTECTED  BY 

"SUPERIOR  GRAPHITE  PAINT" 


DETR0ITI6RAPHITE  COMPANY,  JStS.  DETROIT,  MICH, 

N™  York         Boston  Philadelphia  Chicago  St.  Liiui*         CiDcinnatl 
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Why  You  Should  Invest 
$5.00  In  Engineering  News 


Because  the  price  of  a  year's 
subscription  to  Engineering 
News  is  a  real   Investment. 

You  do  not  merely  spend  $5 
when  you  subscribe,  you  inTMit 
this  amount  profitably  and  se- 
curely because  Engineering 
News  is  recognized  as  the  lead- 
ing journal  which  is  devoted  to 
Civil  Engineering. 

Because  all  the  reading  matter 
in  Engineering  News  is  care- 
fully selected  with  its  value 
and  usefulness  to  the  working 
engrineer  as  the  standard  to 
guide  the  editors. 

Here  are  three  special  monthly 
supplements  appearing  alter- 
nately in  Engineering  News 
anyone  of  which  is  worth  the 
subscription  price  over  and 
over. 

1.  CURRENT  PRICES  OF  MA- 
TERIALS. A  reliable  monthly 
guide  to  current  market  values, 


and  a  most  convenient  refer- 
ence guide  available  for  use  in 
the  preparation  of  estimates. 

2.  The  ••  ENGINBERINO  LIT- 
ERATURE "  SUPPLEMENT. 
A  monthly  review  of  leading 
technical  articles  and'  books. 
The  only  place  where  all  the 
new  publications  of  interest  to 
engineers  are  carefully  weighed 
and  reviewed  by  experts. 

3.  FIELD  AND  OFFICE.  A 
new  department  that  links  the 
'*  great  outdoors"  to  the  "in- 
side happenings." 

And  this  is  only  the  "supple- 
mentary "  assistance  Engineer- 
ing News  offers  you.  Can  you 
afford  to  be  without  it?  You 
will  only  appreciate  the  force 
of  these  statements  after  you 
have  read  Engineering  News  a 
few  months. 

Tell  us  what  you  are  interested 
in  and  ask  for  a  sample  copy. 


The  Engineering  News  PubGshing  Co. 

505  Pearl  Street  New  York  City 


J 


COLUMBUN  MAIL  CRANE  CO.,     Manufacturers  of 

The  Columbian  Steel  Mail  Crane 

which  is  the  best  in  the  world.  In  use  on  200  railroads  in  the  United 
States.  Canada  and  Cuba.  We  also  manufacture  Steel  Cattle  Guards 
and  &(ail  Catchers 

We  wish  to  call  your  special  attention  to  our  Steel  Cattle  Guard, 
which  is  absolutely  the  best  and  strongest  guard  in  the  world,  at  a 
reasonable  cost.    Eight  foot  guards  $8.00  per  set. 

Over  one-fourth  of  all  the  Mail  Cranes  In  use  on  the  American 
Continent  are  of  our  manufacture.     Write  for  catalogue  and  prices. 

COLUMBIAN  MAIL  CRANE  CO.,      Colombos,  0.,  U.  S.  A. 

ESTABLISHED  1M93 


ADV'ERTISEMENTS 


CORTRICOTIS 

The  Shingles  embody  good  material,  practical  construction. 
artistic  design  and  careful  workmanship. — The  application  is 
simple  and  anyone  with  ordinary  mechanical  knowledge  can  lay 
them  and  give  a  perfectly  satisfactory  job. — The  appearance  of 
the  roof  when  finished  harmonizes  well  with  all  styles  of  Archi- 
tecture that  include  sloping  roofs. 

We  have  many  friends  among  Railroad  Officials.  May  we 
not  add  your  name  to  our  list?  Our  catalog  "  Concerning  That 
Roof"  will  give  full  information;  cheerfully  sent  on  request,  to- 
gether with  samples  and  prices. 

CORTRIGIfr  METAL  ROOFING'COMPANY 

PHIUDEiraU  tal  CHICAGO 


BARKER  MAIL  CRANES 

HAVE  HADALARGE  SALE _THET  ARE  WELL  UIED 

WE  HAVE  IMPROVED  TKEII 

BY  a  longer  and  heavier  foot  on  base. 

BY  using    STEEL    castings    on    arms,    instead    of 

malleable. 
BY  making  deeper   sockets   in   castings   for  arms. 
BY  shrinking  the  steel  castings  on  arms;  they  will 

BY  putting  a  pin  through  upright  member,  under 
top  arm  casting,  s.o  the  lower  end  can  not  jump 
out  of  pocket. 

A  MUCH  BETTER  CRANE  AT  SAME  LOW  FRKE 

$13.00 

Five  dollari  cheaper  than  you  can  build  and  eccct  a  wooden  cnne 

BARKER  CRANES  now  are  practically  INDESTRUCTIBLE 
THOUSANDS  IN  USE     WE  STAND  BEHIND  THEM     WE  TREAT  TOU  RIGHT 

Barker  Mail  Crane  Co.  Clinton,  Iowa 
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The  Fairmont  Way 


EVERY   RAILROAD  COMPANY   NEEDS 
THE  FAIRMONT  MOTOR 
HAND  CAR  EQUIPMENT 

YOUX  OLD  HAND  CAR  CAN  BE  TURNED  INTO  A  MODERN 
MOTOR  CAR  IN  TWO  HOURS 


Ughlest,  Moit  Powerful,  Simplest  Equ^enl  Made 
Rererable,  Without  iDtennediate  Gean 

Stam  Cat  With  Load  Without  Pushing 

CompUta  Eguipit—nt  FantUhmJ  T»  Writt  U»  . 

Aaaek  To  Any  HtuiJ  Car  In  Two  Hoan  Partieai 


Fairmont  Machine  Co. 
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USE 

DICKINSON 

CAST  IRON  CHIMNEYS 


FOR  RIDQE  OR  SLOPE 

ADJUSTABLE  TO  PITCH 


SPECIFY 

DICKINSON 

SMOKE 

J*CKS 


PAUL  DICKINSON  INC, 

189W,  MADISOIIST.  CHIUtl 


A  ConnliJation  of  tin 

The  leading  railway  journal  and  the  only  paper  that 
completely  covers  all  branches  of  railway  activity.  Par- 
ticular attention  is  directed  to  the  "  Maintenance  of  Way 
Daily."  These  are  the  only  daily  issues  (four  in  num- 
ber) published  at  the  time  of  the  annual  meeting  of  the 
American  Railway  Engineering  Association  that  report 
the  proceedings  VERBATI M.  Yearly  subscription  to 
the  Railway  Age  Gazette  including  all  Daily  issues,  $S.O0- 

Manufacturers  of  and  dealers  in  railway  supplies  6nd  the 
idvertising  pages  business  ge  iters.  They  reach  the  nif" 
who  buy.  No  corps  of  salesmen,  no  system  of  letter  writ- 
ing can  so  economically  infonn  railway  officers  of  the 
merit  of  any  product  as  through  these  advertising  pag^' 
Advertising   rates   and   distribution  upon  request. 

83  FULTON  ST.  PL  YIIOUTH  BUXi.  NEW  ENGLAND  BLOC. 

NEW  YORK  CHICAGO  CLEVELAHB 
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Protection  Brand 

THE 

ROOFING 

Withoui  an  Exposed 
Nail  Hole 

Won't  leak  at  the  joints.     Send  for  sample  showing  our 
Lap.     (Pat.  Nov.  18,  1902) 
NEEDS    NO    PAINTING. 
Won't  Rust,  Rot  or  Corrode. 


ASPHALT  READY  ROOFING  CO. 

9  CHURCH  ST.,  NEW  YORK 


METAL  TANKS 


H  Our  metal  tanks 
can  t)e  cleaned  of 
sediment  without  in- 
terrupting service. 
t  Will  outlast  a 
number  of  wood 
tanks  at  less  expense 
for  maintenance. 
•y     Never  leak. 

Chicago  Bridge  &  Iron 
Works 


tchStrmml.   Nmu 
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INDUSTRIAL  WORKS  Bay  City,  Mid. 


In  traveling  position.   L/Ocomotlve  type  boiler 
speed.  SO  mllea  per  hour. 

Railroad  Wrecking  Cranes,  Pile  Drivers,   Transfer  Tablet 

Locomotioe  Cranes  for  Yard  and  Coaling  Service 

Freight  Station  Pillar  and  Transfer  Cranes 


The   Patterson-Sargent  Company 

Chicago  CLEVELAND.  OHIO  New  York 

Invite  correspondence   rel&dve   to 

"NOBRAC  PAINT" 

roc  Xr<m  and  MmI  OonMrooUou 

A  perfect  preventive  of  corrosion,  the  best  preservative  known  and  more 
economical   than  Mineral  Paint 

■•mptoa  Mid  tnU  Infomuttlon  fnmls&ad  whin  dMl>«d 


MISSOURI  VALLEY  BRIDGE  &  IRON  CO. 

LEAVENWORTH,  KAN. 

Engineers  and 

Builders  of  Bridges 
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"Chicago  Pneumatic"    Air  G>mpre8Sor 


GASOLINE  DRIVEN 


U  wpkUHt  tdiotad  to  work  ea  BcUch  ami  BbIUIw*  wWn 


CHICAGO  PNEUMATIC  TOOL  COMPANY 

CHICAQO  BtMidM*  EvMTwliar*  NCW  YORK 

AUTOMATIC 
Bucket  Hoist  Coaling  Stations 

Our  bucket  hoist  type  of  Coaling  Station  is  strictly  a  one 
man  station,  design  being  easily  adapted  to  practically  every 
condition   required. 

Steel  gravity  feeder  accurately  measures  the  coal  and  in- 
sures a  full  load  for  each  trip  of  the  bucket,  without  the  coal 
being  spilled. 

Bucket  discharges  its  contents  into  storage  bin  by  tipping, 
and  requires  no  doors,  aprons  or  latches  to  get  out  of  repair. 
Self  balancing  apron  and  steel  undercut  gate  for  coaling  the 
engine  makes  this  operation  easy. 

Fireman  or  station  tender  having  complete  control  at  all 
times  of  the  flow  of  coal  and  possibility  of  spilling  coal  is  prac- 
tically eliminated.  Stations  ar  '  ' 
giving  operator  practically  his  e 
dumping  coal. 

Win  mail  catalog,  estimate 
upon  receipt  of  specifications, 
garding  your  requirements. 

Willianu,  White  <&  Co.,      Molint,  III.,  U.  S.  A. 
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BATES  &  ROGERS 

CONSTRUCTION  CO. 

CIVIL   ENGINEERS    and  CONTRACTORS 

Specialties: 

FOUNDATIONS 

CONCRETE  and  STONE 

MASONRY   FOR 

RAILROADS 

Old  Colony  Bldg.,  Room  885,  Chicago,  IIL 


CEMENT  WORLD 


The  Best,  Largest  and  Most  Practical  Trade  Magrazlne  of  Cement 
Construction.  Edited  by  Men  with  Practical  B:xperlence. 
Each  number  contains  perspectives,  elevations,  floor  plans  and 
details  of  Modern,  Moderate-priced  Residences  of  Cement-Plas- 
ter, Concrete  Blocks  and  Stucco,  with  all  information;  School- 
houses,  Churches,  Farm  Buildings,  Garages,  Barns,  etc 

More  Illustrations,  More  Pages  of  Reading,  More  Practical  In- 
formation Than  Any  Other  Cement  Paper. 

SPECIAL  ARTICLES 

of  Interest  and  Importance  to  Engineers  and  Contractors  Make 
Each  Number  Extremely  Valuable.    The  Contents  of  the 
Cement  World  are  Exclusive  and  Copjrrighted. 

'""Si'r^^St**"*  CEMENT  WORLD  '"^i^iS^t^^^S^T^ 

Subscriptton  Price  $1.00  Per  Year,  Payable  In  Advance 
241  Fifth  Avenue  Chlcaso.  IMoeif 


$1.00  E 
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AND   MAINTENANCE  OF  WAY. 

Confines  its  lubject  matter  to  that  which  concerns  solely  Railway 
Engineerinp  Officials.  Because  of  this  specialization  we  are  enahled 
to  cover  the  field  more  completely  than  any  other  publicniton. 

Well  illustrated  deHcrlpClons  of  railway  structures.  Complrte 
reporta  of  all  conventions  of  Interc-it  lo  employes  of  Railway  En- 
gineering Departments. 


EMift|RiM6 
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BRIDGE.  STATION  and  i=^^=:^z:== 

TANK       PAINTS 

FOR  OVER  THIRTY-FIVE  YEARS  WE  HAVE  MADE  A  SPECIALTY 
OF  THE  ABOVE  PAINTS,  AND  HAVE  FURNISHED  MORE  BRIDGE 
PAINTS  TO  THE  RAII^ROADS  THAN  ALL.  OTHERS  COMBINED. 

CHEESMAN  &  ELUOT,     Owners^ 

Main  Sales  Office:  100  William  St.  NATIONAL  paint  works 

NEW  YORK  CITY  WILUAMSPORT,  pa. 


GEO.  P.  NICHOLS  &  BRO. 

RAILROAD  MACHINERY 

Tran»kr  Table* — Turntable  Tractor* — Draubriigt 

Machinery — Special  Machinery 

1090  Old  Colony  BuUding,  Chicago 

00  WILL  PURCHASE  FOR  YOU 

'""      a  year's  subscrtptlon    to  THE   RAILWAY  AND   ENGINEERING 

^^^»      REVIEW,  the  beat  technical  railway  paper  published,  and  a  copy 

^■■■^     of  RAILROAD  ENGINEERING,  a  book  by  Walter  Loring  Webb.C 

E.,   containingr  320  pagres,    160   illustrations,   bound   in   cloth  and  leatber, 
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Notes  on  Track 


By  W.  M.  CAMP.  M.  AM.  SOC.  C.  E. 
Editor  Railway  and  Engineering  Review 

An  F.wha— thf  TreatoMiit  of  Track  RoTwod  Editkm, 

CoBttmctMMi  and  Maintenaiica  from  1223  Pa«ot  and  637  Ilhatratioiis 

tlM  •teDdpoinft  of  Practico  /„  jg  Chapters  as  follows: 

I.  Track  Foundation.  V.        Curves.  IX.    Track  Tools. 

II.  Track  Materials.      VI.  Switching  Arrangements  X.      Work  Trains. 

III.  Track  Laying.  and  Appliances.        XI.    Miscellaneous. 
IV  Ballasting                 VII.  Track  Maintenance.  XII.  Organization. 

VIII.  Double  Tracking. 

The  book  covers  in  much  detail  and  with  numerous  illustra- 
tions many  subjects  identified  with  the  Bridge  and  Building 
Department  of  a  railroad,  such  as  culverts,  highway  crossings, 
turn-table  and  drawbridge  joints,  tool  houses,  section  houses, 
boarding  trains,  wrecking  outfits  and  wrecking  work,  fence, 
cattle-guards,  bridge  floors,  bridge  end  construction,  snow  fence, 
snow  sheds,  bumping  posts,  sign  boards,  repairs  at  washouts, 
track  elevation  and  depression,  track  tanks,  ash  pits,  railway 
gates   and  track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track 
work,  and  particularly  to  modern  labor-saving  machinery  in 
track  service.  The  book  covers  broadly  a  large  variety  of  al- 
lied subjects  closely  connected  with  roadbed  and  track  con- 
struction, and  maintenance  of  the  same,  such  as  yard  layouts 
and  switching  movement,  interlocking  switches  and  signals,  au- 
tomatic electric  block  signals  and  track  circuits,  principles  of 
rail  design,  handling  ballast  and  filling  material,  steam  shovel 
work,  fighting  snow,  tie  preservation,  metal  and  concrete  ties, 
tree  olanting  for  tie  cultivation,  capacity  of  single  track,  etc. 


[r.  B.  a.  WoRTHiNGTON,  First  Vice-President  and  Gen- 
eral Manager  of  the  Wabash  Pittsburg  Terminal  Railway  says:  "  /  have  one 
of  the  first  copies  of  this  book  that  were  printed,  obtained  while  I  was  super- 
intendent of  the  Coast  Division  of  the  Southern  Pacific  Co.,  and  I  have  never 
made  a  trip  over  the  road  since  that  time  when  it  was  not  at  my  elbow.  It  is 
unquestionably  the  best  book  on  track  that  has  ever  been  Printed.  The  infor- 
mation is  extremely  complete  and  accurate  in  all  its  detail.  I  do  not  know  of 
any  work  printed  that  i  think  more  of  than  I  do  of  Campus  *  Notes  on  Track?  " 

Write  for  Illnrtrated  Circular  Giving  Full  Liat   of   ContenU 

W.  M.  CAMP,  Publisher 

Auburn  Park,    Chicago,  IlL 
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Proceedings  of  the  Twenty-second  Annual  Convention 

OF  THE 

American  Railway 
Bridge  and  Building  Association 

HELD  IN  THE  EMERSON  HOTEL 

Baltimore,  Md.,  October  15,  16  and  17,  1912 


MORNING  SESSION. 

Tuesday,  Oct.  16,  1912. 

The  twenty-second  annual  convention  was  called  to  order 
at  JO  A.  M.,  bv  President  F.  E.  Schall. 

Prayer  was  offered  by  Mr.  J.  N.  Penwell. 

The  President: — Ladies  and  Gentlemen,  Members  of  the 
American  Railway  Bridge  and  Building  Association :  As  far  as 
I  know,  this  is  the  first  meeting  held  by  this  association  in  Balti- 
more, and  I  dare  say  that  many  of  us  know  little  concerning  the 
city.  The  gentleman  who  is  to  address  us  now  will  no  doubt 
enlighten  us  in  regard  to  the  special  characteristics  of  this  beau- 
tiful city.  I  now  have  the  pleasure  of  introducing  to  you  Mr. 
Robert  E.  Lee,  secretary  to  the  Honorable  Mayor  of  the  City  of 
Baltimore. 

Mr.  Lee: — Mr.  Chairman,  Ladies  and  Gentlemen:  I  am  in- 
deed sorry  that  business  of  great  importance  affecting  the  munic- 
ipality, made  it  impossible  for  the  mayor  to  be  personally  pres- 
ent with  you  this  morning,  as  he  would  have  liked  to  be, 
but,  as  you  are  all  practical  men  doing  the  world's  work  each  day, 
you  know  what  it  means  to  be  the  chief  executive  of  a  great 
city  such  as  this  is,  and  are  well  aware  of  the  many  demands 
upon  his  time  making  it  absolutely  impossible  for  him  to  attend 
all  the  functions  that  he  would  like  to  be  able  to  attend.  There- 
fore the  duty  devolved  upon  me  on  this  occasion,  to  welcome  to 
our  beautiful  city  this  splendid  gathering  of  my  fellow  citizens. 
I  see  by  the  back  of  your  program  that  someone  has  very  prop- 
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10  OPENING    EXERCISES 

erly  and  appropriately  given  you  some  idea  regarding  the  extent 
to  which  our  community  has  blazed  the  way  in  many  of  the  im- 
portant things  that  affect  the  progress  of  our  country.  I  will  be 
relieved,  therefore,  from  going  into  those  details,  because,  if  you 
look  on  the  back  of  this  little  folder,  you  will  find  that  Baltimore 
and  Maryland  have  been  the  pioneers  in  many  historic  events  and 
in  many  of  the  great  events  that  have  so  blessed  our  people  and 
made  our  country  great  and  prosperous.  We  "have  today  in  this 
city  many  things  that  I  think  probably  would  be  especially  inter- 
esting to  a  gathering  of  gentlemen  whose  lifework  is  that  of 
doing  things  that  the  people  must  have  done  and  cannot  do  with- 
out. There  are  two  sides  to  nearly  all  things  that  one  might 
•undertake  to  argue  about.  One  might  doubt  whether  we  should 
have  protection  or  free  trade ;  or  whether  our  tariff  should  be 
revised  up  or  down,  but  one  cannot  deny  that  we  must  have  rail- 
roads and  bridges  and  men  to  build  them,  in  order  that  this 
country  may  grow  and  prosper. 

We  are  today  carrying  on  as  great  public  improvements  as 
you  will  find  at  one  time  in  any  city  of  similar  size  in  the  United 
States.  Since  the  great  fire  that  devastated  the  entire  business 
district  and  wiped  out  the  place  where  we  now  sit,  we  have  ap- 
propriated nearly  sixty  million  dollars  in  order  to  beautify  our 
city  and  make  it  more  healthful  and  more  comfortable  for  our 
people  to  live  in.  We  are  building  a  great  sewer  system  that  wc 
claim  is  the  greatest  sewer  system  in  any  American  city.  We  arc 
laying  out  a  great  mileage  of  streets,  some  ten  million  dollars' 
worth  of  paving  being  undertaken  at  one  time,  due,  in  a  large 
measure  to  the  fact  that  we  had  the  old  cobble  stone  pavement, 
which  has  been  laid  on  the  streets  of  our  city  since  its  early  foun- 
dation. We  expect  to  remove  all  of  this  within  the  period  of  four 
or  five  years.  Then  we  have  what  we  call  the  Falls  Way,  where 
we  are  converting  a  stream  that  flows  through  the  city  and  that 
has  been  an  eyesore  to  our  people,  into  one  of  the  great  assets  of 
our  city,  a  splendid  driveway  and  a  great  artery  that  will  help  to 
solve  our  sewerage  problem.  And  all  over  the  city,  if  you  care 
to  wander,  you  will  find  great  improvements  that  will  interest 
practical  men  who  do  things.  We  have  other  things  that  will 
interest  you  and  the  ladies.  We  have  a  beautiful  park  system. 
I  think  I  may  say,  without  successful  contradiction,  that  we  have 
here  one  of  the  most  beautiful  public  parks  that  can  be  seen  any- 
where in  the  United  States.     It  is  not  as  large  as  some  other 
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parks,  but  it  is  larger  than  many,  and  it  is  a  natural  beauty  spot 
that  cannot  be  surpassed  anywhere.  In  our  park  system,  we 
have  a  combined  acreage  of  2,650  acres,  connected  by  a  boule- 
vard that  takes  you  from  the  southeastern  section  through  all 
the  parks  of  the  city  and  lands  you  in  the  southwestern  section. 
Then  we  have  a  great  many  places  of  historic  interest ;  the  Pea- 
body  Institute,  the  Johns  Hopkins  University,  the  Walters  Art 
Gallery  and  many  places  that  you  will  find  printed  on  the  back 
of  your  folder  and  to  which  it  will  not  be  necessary  for  me  to 
call  your  attention.  I  am  glad,  to  see  in  this  convention,  a  greater 
number  of  the  ladies  than  we  ordinarily  find  in  conventions  of 
this  kind,  and  I  have  thought  that  probably  this  is  due  to  the 
fact  that  practical  men  who  create  wealth  always  see  that  they 
get  a  little  bit  for  themselves  and  probably  they  are  able  to 
bring  their  wives  with  them. 

We  are  proud  of  our  history.  You  are  standing  on  a  spot 
almost  as  historic  as  any  in  the  Union.  Maryland  has  always 
given  liberally  of  her  brains,  her  talents  and  her  sons  to  make  the 
country's  history  great  and  grand.  You  stand  within  the  shadow 
of  the  first  monument  erected  to  the  memory  of  George  Wash- 
ington. You  stand  within  easy  distance  of  the  place  where 
Washington  laid  down  the  command  of  the  army  and  navy  of  the 
United  States.  You  stand  within  sight  and  easy  distance  of  the 
place  where  Francis  Scott  Key  penned  his  immprtal  anthem, 
and  you  are  within  a  few  hours'  ride  of  the  western  section  of 
our  State,  where  sleeps  one  of  the  noblest  characters  and  bravest 
admirals  who  ever  directed  the  course  of  a  ship,  Winfield  Scott 
Schley.  And,  my  good  people,  I  might  go  on  and  detail  to  you 
the  great  historic  events  that  have  taken  place  in  our  state  and 
the  men  who  have  participated  in  them,  but  I  know  you  are  busy 
people  and  will  not  detain  you  much  longer.  We  hang  out  to  you 
the  latch  key,  extending  a  genuine  and  cordial  welcome  and  bid  you 
Godspeed  in  the  work  you  are  to  perform. 

The  l^resident: — I  am  sure  we  all  appreciate  the  hearty  wel- 
come extended  by  Mr.  Lee,  and  I  ask  Mr.  J.  H.  Cummin  to  re- 
spond. 

Mr.  Cummin : — Mr.  Lee,  in  behalf  of  the  members  of  our  as- 
sociation, the  ladies,  and  friends :  I  want  to  thank  you  not  only 
in  their  behalf,  but  in  my  own,  for  the  warm,  cordial  welcome 
that  you  have  given  us  to  your  city.  These  men  who  are  mem- 
bers of  this  association,  I  can  assure  you,  Mr.  Lee,  are  the  most 
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optimistic  group  of  men  you  ever  had  the  pleasure  of  meeting. 
I  don't  believe  there  is  one  of  them  but  tftat  is  even  more  opti- 
mistic than  the  Irishman  who  was  working  on  a  sky  scraper  in 
New  York  a  short  time  ago.  He  had  been  working  on  the  sev- 
enteenth floor  and  accidentally  slipped  and  went  down  a  hatch- 
way. As  he  was  going  by  the  third  floor,  one  of  his  mates  heard 
him  say,  "  Begorra,  I'm  all  right  yet."  (Laughter.) 

I  can  assure  you,  Mr.  Lee,  that  we  are  glad  to  meet  in  Balti- 
more.   This  is  an  association  composed  of  men  who  have  very 
little  spare  time.    The  majority  of  the  members  attending  these 
meetings  take  this  as  their  only  vacation  during  the  year.    They 
come  here  to  listen  to  the  reports  of  the  different  committees  and 
to  discuss  those  subjects,  earnestly  striving  in  every  way  to  better 
fit  .themselves  for  the  duties  they  are  called  upon  to  perform,  and 
going  home  with  the  feeling  that  they  have  added  to  their  knowl- 
edge and  ability,  and  are  in  every  way  better  prepared  to  work 
for  the  company  by  whom  they  are  employed.    They  are  a  body 
of  true,  earnest,  hardworking  men.    As  I  walked  through  your 
streets  yesterday  afternoon,  it  brought  to  my"  mind  the  first  time 
that  I  ever  saw  your  city.     It  was  in  the  dark  days  of  1861. 
When  we  reached  Philadelphia  twenty  rounds  of  cartridges  were 
issued  to  each  man.     At  that  time,  the  railroads  did  not  go 
through  your  city  and  we  had  to  disembark  at  one  side  of  the 
city,  march  through  and  embark  on  the  other  side  for  Washing- 
ton.    Those  were  indeed  dark  days,  but,  as  General  Fitzhugh 
Lee  said  to  us  at  a  meeting  in  Washington  just  at  the  close  of 
the  Spanish-American  war,   that  year  there  had  been  erected  a 
grand,  long,  broad  and  noble  bridge  over  the  chasm  that  had  ex- 
isted between  the  different  parts  of  the  country  for  so  many 
years,  and  today,  in  1912,  we  can  meet  in  Baltimore  or  in  any 
section  of  this  country,  all  living,  working  and  having  our  being 
under  one  flag  and  that  flag  the  grandest  banner  that  has  even 
been  thrown  to  the  breeze  by  any  nation  on  the  face  of  this 
earth.  (Applause.)     Mr.  Lee,  again  I  thank  you  for  your  kind 
words  and  I  can  assure  you  that  we  appreciate  your  coming  here 
— leaving  the  many  arduous  duties  that  come  before  you  and 
spending  so  much  of  your  time  with   us.    (Applause.) 

The  Secretary : — Before  the  ladies  retire  I  wish  to  read  a 
letter  from  Mrs.  Noon.  (A  letter  was  then  read  from  Mrs.  W.  M. 
Noon,  Palatka,  Florida,  in  which  she  gave  the  reasons  for  Mr, 
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Noon  and  herself  not  being  able  to  attend  the  convention,  as  they 
had  planned.) 

The  President : — We  will  now  have  a  short  recess  to  permit 
the  ladies  to  retire  from  the  room,  after  which  we  will  resume 
our  regular  order  of  business. 

(Short  recess.) 

The  President: — ^The  first  order  of  business  is  the  roll  call, 
but  as  we  use  the  card  registration  system  we  will  not  have  to 
go  through  the  formality  of  calling  the  roll.  The  registration 
showed  the  following  members  present: 

Members  Present  at  the  1912  Convention. 

Aagaard,  p.,  Supvr.  B.  &  B.,  I.  C.  R.  R.,  Chicago. 

Aldrich^  G.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  R.  R.,  Boston. 

Alexander,  W.  E.,  Supt.,  B.  &  B.,  B.  &  A.  R.  R.,  Houlton,  Me. 

Andrews,  G.  W.,  Inspr.  Maintenance,  B.  &  O.  R.  R.,  Baltimore. 

Arnold,  F.  J.,  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 

Barton,  M.  M.,  Mast.  Carp.,  P.  R.  R.,  Philadelphia. 

Beard,  A.  H.,  For.  Carp.,  P.  &  R.  Ry.,  Reading,  Pa. 

Bibb,  J.  M.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 

Bowers,  Stanton,  Mast.  Carp.,  P.  C.  C.  &  St.  t^  Ry.,  Bradford,  O. 

Boyd,  Geo.  E.,  Supt.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 

Browne,  J.  B.,  Gen.  For.  B.  &  B.,  K.  C.  C.  &  S.  Ry.,  Clinton,  Mo. 

Bruce,  R.  J.,  Supt.  of  Buildings,  Mo.  Pac.  Ry.,  St  Louis. 

Canty,  J.  P.,  Supt.  B.  &  B.,  B.  &  M.  R.  R,.  Boston, 

Cardwell,  W.  M.,  Mast.  Carp.,  Wash.  Term.  Co.,  Washington,  D.  C. 

Case,  F.  M.,  For.  Water  Service,  C.  &  N.  W.  Rv.,  Belle  Plaine,  la. 

Catchot,  a.  J.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Ocean  Springs,  Miss. 

Clark,  W.  M.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Pittsburgh. 

Cummin,  J.  H.,  Bay  Shore,  N.  Y. 

Decker,  H.  H.,  Eng.  Maint.,  C.  &  N.  W.  Ry.,  Chicago. 

DupREE,  Jas.,  For.  Water  Service,  C.  T.  H.  &  S.  E.  Ry.,  Crete,  111. 

Eggers,  C.  H.,  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 

Eggleston,  H.  H.,  Asst.  Mast.  Carp.,  B.  &  O.  C.  T.  R.  R.,  Blue  Island,  III. 

Eggleston,  W.  O.,  Br.  Inspr.,  Erie  R.  R.,  Huntington,  Ind. 

Elliott,  R.  C,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Nashville,  Tenn. 

Elwell,  H.  a.,  Supvr.  B.  &  B.,  C.  G.  W.  R.  R.,  Clarion,  Iowa. 

Ettinger,  Chas.,  For.  Painter,  I.  C.  R.  R.,  Chicago. 

Ewart,  John,  Supt.  Water  Service,  B.  &  M.  R.  R.,  Boston. 

Flint,  C.  F.,  For.  B.  &  B.,  C.  Vi.  R.  R.,  St.  Albans,  Vt. 

Gbhs,  B.  F.,  Mast  Carp.,  P.  C.  C.  &  St.  L.  Ry.,  Richmond,  Ind. 

Griffith,  F.  M.,  Supvr.  B.  &  B.,  C.  &  O.  Ry.,  Covington,  Ky. 

Harwig,  W.  E.,  Supvr.  B.  &  B.,  L.  &  N.  E.  Ry.,  Bethlehem.  Pa. 

HoPKE,  W.  T.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 

Hudson,  B.  M.,  Gen.  For.  B.  &  B.,  T.  &  B.  V.  Ry.,  Teague,  Tex. 

HuNaKER,  John,  For.  Br.  Erection,  C.  &  N.  W.  Ry.,  Chicago. 

Jack,  H.  M.,  Gen.  For.  B.  &  B.,  I.  &  G.  N.  R.  R.,  Palestine,  Tex. 

Jewell,  J.  O.,  Supt.  B.  &  B.,  C.  T.  H.  &  S.  E.  Ry.,  Terre  Haute,  Ind. 

Jutton,  Lee,  Gen.  Br.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 

Keefe,  D.  a.,  Cons.  Engr.,  Athens,  Pa. 

Kelly,  C.  W.,  Fairbanks,  Morse  &  Co.,  Chicago. 

Killam,  a.  E.,  Inspr.  B.  &  B.,  I.  C.  R.  of  Can.,  Moncton,  N.  B. 

King,  A.  H.,  Supvr.  B.  &  B..  O.  S.  L,  R.  R.,  Salt  Lake  City. 

Large,  H.  M.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Ft.  Wayne,  Ind. 
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LicHTY,  C.  A.,  Genl.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 
LoFTiN,  E.  L.,  Supvr.  B.  &  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 
Markley,  a.  S.,  Mast.  Carp.,  C.  &  E.  I.  R.  R.,  Danville,  111. 
Markley,  J.  H.,  Master  B.  &  B.,  T.  P.  &  W.  Ry.,  Peoria,  111. 
McKeel,  W.  S.,  Mast.  Carp.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 
McLean,  Neil,  Mast.  Carp.,   Erie  R.  R.,  Huntington,  Ind. 
McNab,  a.,  Supvr.  B.  &  B.,  P.  M.  R.  R.,  Holland,  Mich. 
Mills,  R.  P.,  Supvr.  Bldgs.,-  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 
MooRE,  W.  H.,  Engr.  Bridges,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 
Musgra\%  C.  T.,  B.  &  B.  For.,  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 
MussER,  D.  G.,  Mast.  Carp.,  Pa.  Lines  West,  Wellsville,  O. 
NuELLE,  J.  H.,  Engr.  M.  of  W.,  N.  Y.  O.  &  W.  Ry.,  Middletown,  N.  Y. 
Parker,  J.  F.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  San  Bernardino,  Cat 
Patterson,  S.  F.,  B.  &  M.  R.  R.,  Concord,  N.  H. 
Pen  WELL,  J.  N.,  Supvr.  B.  &  B..  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 
Pickering,  B.  F.,  Supvr.  B.  &  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
PcTTS,  J.  O.,  M.  of  W.  Inspr.,  B.  &  O.  R.  R.,  Baltimore. 
Reid,  R.  H.,  Supvr.  Bridges,  L.  S.  &  M.  S.  Rv.,  Cleveland,  0. 
RiNEY,  M.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 
Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry..  Chicago. 
ScHALL,  F.  E.,  Bridge  Engr.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 
ScHENCK,  W.  S.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Connellsville,  Pa. 
Sheldon,  J.  B.,  Supvr.  B.  &  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence,  R.  I- 
Sibley,  C.  A.,  Const.  Engr.,  New  Haven,  Conn. 
Smith,  C.  E.,  Bridge  Engr.,  Mo.  Pac.  System,  St.  Louis,  Mo. 
Spencer,  C.  H.,  Engr.,  Wash.  Term.  Co.,  Washington,  D.  C 
Staten,  J.  ,M.,  Genl.  Inspr.  of  Bridges,  C.  &  O.  Ry.,  Richmond,  Va. 
Stcrck,  E.  G.,  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia,  Pa. 
Strouse,  W.  F.,  Asst.  Engr.,  B.  &  O.  R.  R..  Baltimore. 
Swartz,  H.  C,  Master  B.  &  B..  G.  T.  R.,  St.  Thomas,  Ont. 
Sweeney,  W.  M.,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Green  Bay,  Wis. 
Tanner,  S.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Baltimore. 
Taylor,  D.  B.,  Mast.  Carp.,  B.  &  O.  R.  R-,  Garrett,  Ind. 
Taylor,  F.  A.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland,  Md. 
Taylor,  J.  J.,  Supt.  B.  &  B.,  K.  C.  S.  Ry.,  Texarkana,  Tex, 
Teaford,  J.  B..  Supvr.  B.  &  B.,  Southern  Ry.,  Lawrenceburg,  Ky. 
Templin,  E.  E.,  For.  Carp.,  P.  &  R.  Ry.,  Pottsville,  Pa. 
Vandegrift,  C.  W..  Supvr.  B.  &  B.,  C.  &  O.  Ry.,  Alderson,  W.  Va. 
Wallenfelsz,  J.,  Mast.  Carp.,  Pa.  Lines  West,  Cambridge,  O. 
Warcup,  C.  F.,  For.  Water  Service,  G.  T.  R.,  St.  Thomas,  Ont. 
Welker,  G.  W.,  Supvr.  B.  &  B.,  Southern  Ry.,  Alexandria,  Va. 
Wenner,  E.  R.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Ashley,  Pa. 
Wood.  J.  P.,  For.  B.  &  B.,  P.  M.  R.  R.,  Edmore,  Mich. 
Wright,  C.  W..  Mast.  Carp.,  L.  I.  R.  R.,  Jamaica  N.  Y. 
Zook,  D.  C,  Mast.  Carp.,  Pa.  Lines  West,  Ft.  Wayne,  Ind. 

The  following  applicants  for  membership  subsequently  elected  were  also 
present : 

Blowers,  S.  H.,  For.  Carp.,  B.  &  O.  R.  R..  Columbus,  O. 

BouTON,  W.  S.,  Engr.  of  Bridges.  B.  &  O.  R.  R.,  Baltimore. 

Brantner.  Z.  T.,  Gen.  For.  M.  of  W.  Shops,  B.  &.  O.  R.  R.,  Martinsbarg, 

W.  Va. 
Bricker,  H.  R.,  Inspr.  M.  of  W.,  B.  &  O.  R.  R.,  Baltimore. 
Edwards,  W.  R.,  Asst.  Engr.  Brdgs..  B.  &  O.  R.  R.,  Baltimore. 
Elder,  W.  E.,  Mast.  Carp.,  C.  B.  &  Q.  R.  R.,  Burlington,  la. 
Henderson,  J..  B.  &  B.  For.,  G.  T.  R.,  St.  Thomas,  Ont. 
James,  A.  J.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Tooeka,  Kans. 
Knowles,  C.  R.,  Gen.  For.  Waterworks,  I.  C.  R.  R.,  Chicago. 
Lane,  E.   G.,   Asst.   Engr.,   B.   &  O.   R.  R.,   Baltimore. 
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LcNG,  M.  A.,  Architect,  B.  &.  O.  R.  R.,  Baltimore. 
Mace,  B.  S.,  Supt.  Insurance,  B.  &  O.  R.  R.,  Baltimore. 
Moore.  E.  G.,  Carp.  For.,  B.  &  O.  R.  R..  Grafton,  W.  Va. 
O'Connor,  W.  F.,  Supvr.  Bridges,  L.  I.  R.  R.,  Flushing,  N.  Y. 
Thomas,  T.  E.,  Mast.  Carp.,  B.  &  O.  R.  R..  Wilmington,  Del. 
Whitney,  W.  C,  Supr.  B.  &  B.,  B.  &  A.  R.  R.,  Boston. 

Total  number  of  members  registered,  103. 

The  President : — Next  in  order  is  the  reading  of  the  minutes 
of  the  last  meeting,  but  as  they  have  been  published  and  every 
member  has  received  a  copy  of  the  proceedings  in  which  they 
are  contained  I  do  not  deem  it  necessary  to  have  them  read  at 
this  time. 

The  next  order  of  business  is  the  admission  of  new  members. 
We  will  now  have  the  report  of  the  membership  committee. 


REPORT   OF  COMMITTEE  ON    MEMBERSHIP. 

Salt  Lake  City,  Oct.  10,  1912. 

This  committee  sent  out  its  circulars  and  application  blanks  as  in 
previous  years  where,  in  its  judgment  the  be«t  results  could  be  obtained, 
with  the  object  of  soliciting  only  .members  who  would  prove  creditable 
to  this  association,  maintain  its  character  for  usefulness,  and  perpetuate 
its  value  as  an  aid  to  successful  modern  railway  work.  We  believe 
that  when  our  members  realize  that  the  purpose  of  this  association  is 
to  perfect  and  simplify  methods  for  the  better  execution  of  the  branch 
of  work  assigned  to  our  department  the  railway  companies  are  being 
directly  benefited,  and  the  reason  for  our  existence  is  apparent. 

Our  circulars  show  the  purposes  of  our  association,  give  the 
personnel  of  committees,  subjects  for  discussion  at  this  meeting,  and 
a  list  of  officers  and  executive  members.  The  secretary  of  this  associa- 
tion has  materially  assisted  in  the  work  of  securing  new  members  by 
sending  out  to  each  of  the  members  a  copy  of  the  circular  and  causing 
to  appear  in  the  **Bulletin"  an  article  bearing  upon  this  subject.  It  will 
be  noticed  that  the  increase  in  membership  is  made  up  largely  from 
the  western  half  of  the  country  although  our  members  cannot  be  said 
to  be  confined  to  any  one  section.  The  increase  numerically  has  been 
very  gratifying  as  we  now  have  more  members  than  in  any  previous 
year  of  our  history  as  an  association. 

The  following  list  of  applicants  is  submitted  at  this  meeting  for 
your  consideration  and  their  election  to  membership  is  recommended 
by  the  committee: — 


NEW   MEMBERS. 

Ashton,  D.  H.,  Asst.  Engr.  Const.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 
Barr,  Robt.,  Foreman  B.  and  B.,  O.  S.  L.  R.  R.,  Pocatello,  Idaho. 
Bishop,  R,  R.,  For.  B.  and  B.,  S.  P.  L.  A.  &  S.  L.  R.  R.,  Salt  Lake  City. 
Blowers,  S.  H.,  For.  Carp.,  B.  &  O.  R.  R.,  Columbus,  O. 
Bonner,  J.  K.,  Asst.  Supvr.  B.  &  B.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester, 
N.  Y. 
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Bouton,  W.  S.,  Engr.  of  Bridges,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Brantncr,  Z.  T.,  G«n.  For.  M.  of  W.  Shops,  B.  &  O.  R.  R.,  Martinsburg, 

W.  Va. 
Brewer,  W.  A.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Clyman,  Wis. 
Bricker,  H.  R.,  Inspr.  M.  of  W.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Burns,  W.  E.,  Asst.  Engr.,  Sou.  Pac.  Co..  Portland,  Ore. 
Clothier,  E.  E..  Chief  Carp.,  C.  M.  &  St.  P.  Ry.,  Perry,  Iowa. 
Connollv,  C.  a.  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 
Ciites,  G.  S^  Div.  Engr.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
Crosman,  D.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
Degnan.  L.  V.,  Chief  Draftsman,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 
Derr,  W.  L.,  Supt.,  C.  G.  W.  R.  R.,  Clarion,  Iowa. 
Eastman,  J.  S.,  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 
Edwards,  W.  R.,  Asst.  Engr.  Bridges,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Elder,  W.  E.,  Mast.  Carp.,  C.  B.  &  Q.  R.  R.,  Burlington,  Iowa. 
Gaut,  J.  B.  Br.  Inspr.,  G.  T.  Ry.  Montreal,  Que. 
Gentis,  Ira,  B.  and  B.  Foreman,  Sou.  Pac.  Co.,  Oakland,  Cal. 
Gordon,  Guy,  For.  Water  Service,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 
Gureizky,  J.,  For.  B.  and  B.,  Col.  Mid.  Ry.,  Colorado  City,  Colo. 
Harris,  C.  J.,  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 
Henderson,  J.,  Foreman  B.  and  B.,  G.  T.  Ry.,  St.  Thomas,  Ont. 
Hitesman,  U.  S.,  Gen.  For.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 
James,  A.  J.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F   Ry..  Topeka,  Kans. 
Kibbey,  G.  S.,  Asst.  Engr.,  M.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 
Knowles,  C.  R.,  Gen.  For.  Water  Works,  I.  C.  R.  R .  Chicago. 
Lane,  E.  G.,  Asst.  Engr.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Little,  J.  W.,  Asst.  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 
Long,  M.  A.,  Archt.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Mace,  B.  S..  Supt.  of  Insurance.  B.  &  O.  R.  R.,  Baltimore,  Md. 
Mayer,  M.  J.,  Ch.  Draftsman,  Sou.  Pac.  Co.,  San  Francisco,  Cal. 
Moore,  E.  G.,  For.  Carpenter,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 
Murphy.  T.  J.,  For.  Water  Service,  Sou.  Pac.  Co..  Oakland.  Cal. 
Newhall,  V.  A.,  Engr.,  Alberta  Interurban  Ry.,  Calgary,  Alta. 
O'Connor,  W.  F.,  Supvr.  Bridges,  L.  I.  R.  R.,  Flushing,  N.  Y. 
Plank,  D.  E.,  Supvr.  B.  and  B.,  Pac.  Elec.  Ry.,  Los  Angeles,  Cal. 
Pollard,  Homer,  Bridge  Inspr.,  Sou.  Pac.  Co.,  West  Oakland.  Cal. 
Redinger,  C.  A.,  Asst.  Engr.  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C 
Robinson,  A.  W.,  Asst.  Engr..  O.  S.  L.  R.  R.,  Salt  Lake  City. 
Rose,  Norman,  Supvr.  B.  and  B.,  Sou.  Pac.  Co..  Portland,  Ore. 
Rose,  W.  M.,  For.  Water  Service,  Sou.  Pac.  Co..  Sacramento,  Cal. 
Roy,  C.  M.,  Gen.  Bridge  For.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 
Searls,  Niles,  Gen.  Fire  Inspector,  Sou.  Pac.  Co.,  San  Francisco.  Cal. 
Stevens,  A.  R..  For.  B.  and  B.,  O.  S.  L.  R.  R..  Salt  Lake  City.  Utah. 
Stewart,  W.  G..  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Nashville,  Tenn. 
Swan,  L.  W..  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Easton,  Pa. 
Thonoas,  T.  E.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Wilmington,  Del. 
Wagner,  R,,  Asst.  Mast.  Carp.,  C.  R.  I.  &  P.  Ry..  Little  Rock,  Ark. 
Wells,  A.  A.,  R.  M.  and  Supr.  B.  &  B.,  Sou.  Rv.,  Winston-Salem,  N.  C. 
Wells.  D.  T.,  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Salt  Lake  City,  Utah. 
Whitney,  W.  C,  Supvr.  B.  and  B.,  B.  &  A.  R.  R.,  Boston,  Mass, 

Totcl  number  of  new  members,  54. 

Respectfully  submitted, 

A.  H.  King, 

Chairman. 
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The  secretary  was  instructed  by  a  vote  of  the  association  to 
cast  one  ballot  for  the  election  of  the  applicants  named,  making 
them  members,  whereupon  they  were  declared  entitled  to  all  the 
rights  and  privileges  of  the  association. 

A  recess  was  taken  to  welcome  the  new  members  and  distrib- 
uting the  badges. 

Next  in  order  was  the  President's  address. 

PRESIDENT'S  ADDRESS. 

Gentlemen  and  Members  of  the  American  Railway  Bridge  &  Build- 
ing Association:  This  is  the  twenty-second  annual  convention  of  our 
organization.  About  21  years  ago  the  first  meeting  was  held  at  St. 
Louis,  where  the  organization  was  born.  There  are  many  things  for 
which  this  association  should  be  thankful  upon  coming  of  age.  From 
the  original  60  charter  members  the  flattering  increase  to  over  500 
members  at  this  time  is  a  matter  of  record;  the  publications  issued  by 
the  association  are  examples  of  a  progressive  and  working  organization, 
which  arc  not  only  eagerly  looked  for  by  its  members,  but  are  highly 
prized  by  the  railroad  world  at  large.  However,  more  than  this,  from 
the  very  beginning  this  organization  has  cultivated  and  fostered  a  spirit 
of  fraternity  and  brotherly  love  among  its  members;  this  spirit,  through 
all  the  years  of  the  existence  of  this  association,  has  been  husbanded 
and  nourished,  until  today  it  forms  one  of  our  most  cherished  assets. 
It  is  handed  down  to  us  by  our  fathers,  so  to  speak,  and  we  hope  that 
there  will  never  be  any  other  feeling  among  us;  if  any  rivalry  is  to 
exist,  let  it  be  one  of  interest  and  zeal  as  to  who  can  do  most  for  the 
further  upbuilding  of  the  association  in  assisting  the  committees,  in  any 
manner  whatever,  to  bring  out  the  best  reports  on  the  subjects  assigned. 

The  duties  of  a  superintendent  of  bridges  and  buildings  21  years 
ago  were  probably  not  as  varied  and  complex  as  those  of  today,  but 
the  founders  of  this  organization  had  their  knotty  problems  to  solve, 
as  we  have  today;  they  felt  that  through  an  organization  of  this  kind 
they  could  better  themselves,  could  help  their  brother  members,  and 
could  serve  their  employers  better.  Such  is  our  inheritance,  and  like 
good  stewards  it  is  our  duty  to  improve  our  talents. 

As  mentioned  before,  we  have  passed  the  500  mark  in  the  numerical 
strength  of  the  association;  the  increase  of  members  has  been  par- 
ticularly gratifying  during  the  past  decade  as  the  following  figrures  will 
show: 

Charter  membership   at   first  meeting  in    1891 —  60 

Membership  "     1896—        140 

"  1901—  171 
"  1906—  340 
"  1911—   499 

This  healthy  increase  in  the  membership,  while  very  gratifying,  brings 
to  us  increased  duties  and  responsibilities.  The  railway  world  at  large, 
as  well  as  our  employers,  are  following  our  actions.  If  we  are  true  to 
our  calling  and  if  we  respect  the  high  examples  set  for  us  by  our 
predecessors  in  the  service  of  our  organization,  we  must  strive  to  do 
our  utmost  to  bring  out  the  best  that  is  in  us;  we  need  it,  our  co-laborers 
need  it,  our  organization  needs  it  to  accomplish  its  purpose;  we  should 
improve  in  our  work  as  we  increase  in  numbers. 

We  are  expected  to  improve  in  the  manner  of  preparing  our  re- 
ports; we  must  make  the  most  of  the  opportunities  offered  by  acting 
as  chairmen  on  committees;  this  is  an  honor    conferred    and    if    con- 


18  REPORT   OF   EXECUTIVE   COMMITTEE 

sistently  and  honestly  attended  to  will  bring  its  reward  in  the  experience 
gained  through  the  investigations  and  compilations  necessary  to  pre- 
pare a  report,  and  also  in  the  incalculable  benefits  that  are  bestowed 
upon  those  arc  not  so  favorably  connected  as  some  of  us.  Also  the 
younger  men  who  must  gain  experience  from  their  elders  need  our 
advice  and  counsel,  that  they  may  be  enabled  to  carry  forward  the  great 
work  that  has  been  assigned  to  us  as  individuals  and  as  members  of 
our  beloved  organization. 

Every  member  is  expected  to  do  his  part,  every  one  can  assist. 
The  chairman  must  receive  information  from  the  members  if  our  reports 
are  to  be  what  they  should  be.  When  we  receive  a  communication 
from  one  of  the  chairmen  requesting  information  we  should  furnish  it 
promptly.  If  we  have  no  experience  in  that  particular  line,  we  should 
answer  the  letter  and  say  so.  That  is  the  least  that  we  can  do.  There 
is  a  feeling  among  some  of  the  members  that  they  are  not  in  a  position 
to  help  in  the  reports.  This  is  a  mistaken  idea.  I  am  satisfied  that 
every  member  has  some  good  idea,  some  method  or  way  to  do  a  thing 
better  than  his  neighbor;  this  idea  is  what  we  want.  Every  one  should 
take  part  in  discussions  on  the  floor  of  the  convention.  This  is  a  good 
way  to  bring  out  ideas;  we  all  learn  by  discussing  subjects  and  our 
publications  become  the  more  valuable. 

To  those  who  have  given  their  leisure  hours  for  the  benefit  of  this 
organization  in  acting  as  chairmen  of  committees  or  as  committee 
members,  or  who  have  in  any  manner  whatever  assisted  in  making  this 
convention  a  successful  one,  as  I  feel  it  will  be,  the  thanks  and  appr^ 
ciation  of  your  officers  are  expressed. 

To  close  this  address,  without  at  least  referring  to  the  ladies  who 
have  accompanied  their  husbands  and  friends  to  this  convention,  would 
be  to  shut  out  the  sunshine  and  brightness;  it  is  another  of  the  precious 
precedents  handed  down  to  us  and  we  must  acknowledge  that  the 
ladies  have  done  their  share  in  cultivating  and  maintaining  the  brotherly 
love  and  affection  existing  among  the  members  of  this  association;  we 
all  appreciate  their  presence  at  our  conventions. 

Tne  most  painful  duty  that  has  fallen  to  my  lot  is  the  announce- 
ment that  death  has  again  invaded  our  ranks,  calling  to  their  eternal 
rest  A.  Amos,  H.  W.  Phillips,  Geo.  J.  Bishop.  W.  W.  Perry  and  W.  T. 
Powell.  The  committee  on  memoirs  will  appropriately  refer  to  the 
memory  of  these  departed  members  in  its  report. 

In  conclusion,  I  desire  to  express  my  hearty  thanks  to  our  secre- 
tary, the  chairman  and  members  of  committees,  and  the  membership 
at  large,  for  their  hearty  co-operation  during  the  past  year  in  handling 
matters  pertaining  to  the  work  of  this  association.  I  bespeak  for  my 
successor  in  office  the  most  loyal  support,  so  that  this  organization  may 
grow  bcth  numerically  and  otherwise;  let  every  member  help  in  the 
work.  Only  when  this  is  actually  done  may  we  be  able  to  accomplish 
the  high  ideals  set  for  us  by  the  organizers  of  the  association  and  the 
requirements  of  our  membership. 
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A  meeting  was  held  on  Oct.  19,  1911,  at  the  close  of  the  St.  Louis  con- 
vention at  which  Messrs.  Rettinghouse'  Penwell,  Eggleston,  Killam,  Schafl 
and  Lichty  were  present.  The  secretary  was  authorized  to  turn  over  to  Mr. 
Jutton,  chairman  of  the  committee  on  **  Fireproofing  Timber  Trestles."  the 
funds  necessary  to  carry  on  a  number  of  tests  for  fire-resisting  paints,  said 
.sum  not  to  txcced   $100. 

The  secretary  was  authorized  to  have  700  cloth  bound  volumes  and  500 
paper  bound  volumes  of  the  1911  proceedings  printed. 

At  a  meeting  held  in  Chicago,  March  20,  1912,  Messrs.  Schall  Penwell 
Hadwen,  Fullem,  Swenson,  Eggleston,  Aldrich  and  Lichty  were  present   Mr 
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G.  W.  Andrews,  chairman  of  the  committee  on  arrangements,  reported  with 
reference  to  the  hotel  conditions  at  Baltimore.  It  was  finally  decided  to  hold 
the  twenty- second  amiual  convention  at  the  Emerson  hotel,  and  Mr.  Andrews 
was  instructed   to  make  the   necessary   arrangements. 

A  meeting  of  the  committee  was  held  at  the  Emerson  hotel,  Momday 
evening,  Oct.  14,  1912,  at  which  Messrs  Schall,  Penwell,  Aldrich,  Killam, 
W.  0.  Eggleston  and  Lichty  were  present.  Matters  were  discussed  relative 
to  some  of  the  committee  reports  and  to  the  editing  of  the  proceedings.  It 
was  resolved  that  the  association  use  its  influence  in  urging  chairmen  of 
committees  to  complete  their  reports  in  time  to  enable  the  secretary  to  mail 
out  advance  copies  several  weeks  prior  to  the  convention. 

A  meeting  was  held  at  the  close  of  the  Baltimore  convention  with 
Messrs,  Killam,  Penwell,  Aldrich,  Jutton,  Tanner,  Smith  and  Lichty  in 
attendance. 

The  secretary  was  instructed  to  have  800  copies  of  the  proceedings  bound 
in  cloth  and  4Q0  copies  in  paper  covers.  It  was  suggested  by  Mr.  Smith 
that  hereafter  the  membership  cards  should  be  made  to  answer  as  receipts 
for  dues  by  making  some  slight  changes  in  the  printing  of  the  cards. 

C.  A.  Lichty, 

Secretary. 

REPORT   OF  THE  SECRETARY. 

Baltimore,  Oct.  15,  1912. 

To  the  C>fficers  and  Members  of  the  American  Railway  Bridge  and  Build- 
ing Association: 
Twelve  hundred  copies  of  the  1911  proceedings  were  issued,  700  with 

cloth  covers  and  500  with  paper  covers.     Four  numbers  of  the  Bulletin  were 

issued  during  the  year.     We  now  have  a  membership  of  about  530.     The 

financial  statement  is  as  follows: 

FINANCIAL. 

RECEIPTS. 

Balance  on  hand,  last  report,  $   683.39 

Fees  and  dues,  859.00 

Advertisements 1^10.40 

Sale  of  books, 16.75 

Badges, 7.75    $2,777.29 

EXPENDITURES. 

Stationery  and  office  supplies $  11.90 

Postage, 145.60 

Printing  and  engraving 888.78 

I>raf ting,    53.65 

Editing, 75,00 

Badges,  128.00 

Treasurer's  Bond 7.50 

Stenographer,  138.10 

Committee  expenses,  . .' / 98.78  . 

Salaries,   600.00 

Expenses  Secretary  Emeritus, 40.5.5 

Annual  meeting  expenses,   91.15 

Telegrams,  express  and  exchange,    9.19 

Miscellaneous,  625    $2,294.45 

Balance  on  hand, $  482.84 

Respectfully  submitted, 

C.  A.  Lichty, 

Secretary. 
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REPORT  OF  THE  TREASURER. 

I  o  the  Oihccrs  and  Members  of  the  American  Railway  Bridge  and  BnUd' 
ing  Association: 

Your  treasurer  presents  the  following  report  for  the  year  ending  Oct 
15.  1912: 

Balance  on  hand  Oct,  19,  1911,  $U1U0 

Interest,    49J6 

Balance  on  hand,  Oct.  15.  1912 $1,35096 

Respectfully  submitted, 

J.  P.  Canty, 

Treasurer. 
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Joliet,  IIU  Oct  12,  1911 

To  the  OMcers  and  Members  of  the  American  Railway  Bridge  and  BuHd- 
ing  Association: 

The  committee  on  relief  is  pleased  to  report  that  during  the  past  year 
but  one  application  has  been  received  for  assistance  in  securing  a  position. 
About  50  circular  letters  were  prepared  and  sent  to  members  of  the  associa- 
tion. The  applicant  now  has  a  temporary  position  and  we  anticipate  that  a 
permanent  position  will  be  secured  in  a  short  time. 

In  connection  with  the  work  of  this  committee,  it  is  suggested  that  apy 
member  of  the  association  >yho  knows  of  an  opening  should  advise  the  chair- 
man in  order  that  applicants  for  positions  hereafter  may  be  promptly  notified. 

Respectfully  submitted, 

Arthur  Montzheimer, 

Committee. 


The  President : — The  secretary  will  read  a  letter  of  interest 
to  the  association.  The  secretary  read  the  following  letter  from 
Mr.  John  Foreman,  one  of  our  life  members: 

Pottstown,  Pa.,  October  t  1912. 

Mr.  F.  E.  Schall,  President  American  Railway  Bridge  and  Building  Assoad- 
tion,  So.  Bethlehem,  Pa. 

My  dear  Mr.  Schall: 

I  am  in  receipt  of  your  kind  letter  of  the  28th  ult,  extending  to  m«  * 
special  invitation  to  attend  the  annual  convention  of  the  American  Railway 
Bridge  and  Building  Association,  which  will  be  held  in  Baltimore  October 
15th,  16th  and  17th,  and  in  reply,  I  am  obliged  to  express  my  regrets  as  j 
find  that  my  health  which  is  somewhat  impaired  at  thrs  time,  will  not  pcnnit 
of  my  making  the  trip. 

On  the  25th  of  July  last,  T  celebrated  the  89th  anniversary  of  my  birth 
and  from  this  you  will  note  that  I  am  of  necessity  not  as  active  as  I  was  when 
I  used  to  attend  our  annual  gatherings.  I  have  always  enjoyed  meeting  with 
the  members  of  the  association  and  I  can  truthfully  say  that  such  mcetinp 
gave  me  more  pleasure  than  any  other  meetings  I  ever  attend^    I  have  al- 
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ways  found  the  members  congenial  and  ever  ready  to  make  it  pleasant  for 
each  other  and  I  certainly  regret  that  I  am  unable  to  be  with  them  at  the 
meeting  tc  be  held  this  month,  notwithstanding  it  is  not  very  far  from  my 
home 

I.  wish  you  would  convey  to  the  members  my  very  best  wishes  for  a 
pleasant  time,  and  trust  the  meeting  will  prove  beneficial  to  each  one  who  is 
fortunate  enough  to  be  there.  Tell  them  that  while  I  am  unable  to  be  at  the 
meeting',  I  shall  think  of  them  while  they  are  attending  the  convention. 
If  you  should  happen  to  visit  Pottstown  I  would  be  pleased  to  have  you  call 
to  see  me. 

Thnnkmg  you  for  the  special  invitation  sent  me  and  with  kindest  regards, 
believe  me  to  be. 

Sincerely  yours, 

John  Foreman. 

The  president  announced  that  he  was  prompted  by  Mr.  W. 
M.  Camp  to  invite  Mr.  Foreman  to  attend  the  meeting  and  this 
letter  was  the  result. 

It  was  moved  by  Mr.  Killam  that  the  association  acknowl- 
edge receipt  of  Mr.  Foreman's  letter  and  that  we  send  him  our 
most  hearty  greetings.    The  motion  was  carried. 

The  President: — I  will  appoint  the  following  committees:  to 
audit  the  accounts  of  the  secretary  and  treasurer,  W.  O.  Eggles- 
ton,  R.  H.  Reid  and  F.  A.  Taylor ;  on  selection  of  subjects,  C.  E. 
Smith,  A.  S.  Markley,  G.  Aldrich,  D.  C  Zook  and  R.  H.  Reid ; 
resolutions,  Lee  Jutton,  R.  H.  Reid  and  G.  Aldrich. 

Mr.  Lee  Jutton  was  appointed  assistant  secretary. 


REPORT  OF  THE  AUDITING  COMMITTEE. 

To  the  OMcers  and  Members  of  the  American  Railzvay  Bridge  and  Building 

A^SLciation: 

The  auditing  committee  has  carefully  examined  the  books  and  accounts 
of  the  secretary  and  the  treasurer  and  finds  that  the  reports,  as  presented, 
are  correct. 

Respectfully  submitted, 

W.  O.  Eggleston, 
R.  H.  Reid. 
F.  A.  Taylor, 

Committee. 

The  report  of  the  committee  was  accepted  and  ordered  placed 
on  file. and  the  committee  discharged. 

The  president  announced  that  the  next  order  of  business 
would  be  the  taking  up  of  the  regular  subjects  for  report  and  dis- 
cussion. Mr.  Lee  Jutton,  chairman  of  committee  No.  1,  was 
called  upon  to  read  his  report  and  to  open  the  discussion.  (See  re- 
port of  committee  and  discussion.) 
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The  president  called  upon  Mr.  J.  N.  Penwell,  chairman  of 
committee  No.  2,  **  Derricks  and  Other  Appliances  for  Handling 
Material  in  Supply  Yards,"  to  read  the  report  and  open  the  dis- 
cussion. 

At  the  noon  hour  adjournment  was  taken  until  1 :  30  P.  M. 


AFTERNOON  SESSION. 

Tuesday,  Oct.  15,  1912. 

The  discussion  of  Subject  No.  2,  which  had  been  taken  up 
during  the  forenoon  was  resumed  and  completed.  (See  report  and 
discussion.) 

Subject  No.  3  went  by  default  as  the  committee  failed  to  sub^ 
mit  a  report. 

Subject  No.  4,  Concrete  Tanks,  Stand  Pipes  and  Reser\oirs, 
did  not  appear  in  pamphlet  form.  Tlie  report  was  read  by  Mr. 
Jutton,  assistant  secretary,  in  the  absence  of  the  chairman.  (See 
report  and  discussion.) 

Subject  No.  5,  Best  and  Most  Economical  Pumping  Engines, 
was  not  reported  upon. 

The  chairman  of  the  committee  on  Subject  No.  6,  Roofs  and 
Roof  Coverings,  presented  a  letter  as  follows : 


Chicago,   Oct.    12,   191Z 
Gentlemen: 

As  chairman  of  committee  on  Roofs  and  Roof  Coverings  I  beg  to  report 
that  there  has  not  been  a  meeting  of  the  committee  this  year,  and  nothing 
has  been  accomplished  through  the  medium  of  correspondence  which  warrants 
any  modification  or  change  in  the  report  on  this  subject  submitted  last  year. 

Some  members  at  the  convention  will  probably  have  recommendations  to 
make,  but  for  my  part  I  can  say  that  my  experience  since  the  last  convention 
with  different  types  of  roofings  has  still  further  convinced  me  that  the  report 
submitted  last  year,  particularly  regarding  the  value  of  the  built-up  type  of 
roofing  as  compared  with  the  various  prepared  roofings  should  be  allowed  to 
stand. 

T.  J.   FuLLEM,  Chairman. 

(The  subject  was  not  discussed.) 

The  discussion  of  Subject  No.  7,  Reinforced  Concrete  Culvert 
Pipe,  was  opened  by  Mr.  H.  H.  Decker  in  the  absence  of  Mr. 
Hadwen,  the  chairman.  (See  report  and  discussion.) 

After  discussion  of  Subject  No.  7  adjournment  was  taken 
until  Wednesday  morning. 
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I 

MORNING  SESSION. 

Wednesday,  Oct.  16,  1912. 

President   Schall   called   the   convention   to  order  at   9 :  30 

A.  M. 

Subject  No.  8,  The  Construction  and  Maintenance  of  Long 
Pipe  Lines  for  Locomotive  Water  Supply,  Intakes,  Pump  Pits, 
Reservoirs,  etc.,  was  read  by  the  secretary  in  the  absence  of  Mr. 

B.  J.  Mustain,  the  chairman.    The  discussion  of  the  report  fol- 
lowed. (See  report  and  discussion.) 

At  the  conclusion  of  Subject  No.  8  the  president  read  the 
report  of  the  nominating  committee : 

REPORT  OF  THE  NOMINATING  COMMITTEE. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  nominations  begs  leave  to  submit  the  following  list 
of  names  for  officers  of  this  association  for  the  ensuing  year: 

President,  A.  E.  Killam,  I.  C.  R.  of  Canada. 

First  Vice-President,  J.  N.  Penwell,  L.  E.  &  W.  R.  R. 

Second  Vice-President,  L.  D.  Hadwen,  C.  M.  &  St.  P.  Ry. 

Third  Vice-President,  T.  J.  Fullem,  I.  C  R.  R. 

Fourth  Vice-President,  G.  Aldrich,   N.  Y.  N.  H.  &  H.  R.  R. 

For  members  of  Executive  Committee :  G.  W.  Rear,  W.  F.  SteflFens,  E.  B. 
Ashby,  C.   E.  Smith,  S.  C.  Tanner,  Lee  Jutton. 

R.    H.    Reid, 
S.    F.    Patterson, 
J.  H.  Markley, 
J.   F.   Parker, 

Committee. 

It  was  announced  by  the  president  that  according  to  the 
constitution  the.  report  must  lie  over  until  the  third  day  of  the 
convention. 

Subject  No.  9,  Turntables,  was  next  taken  up  for  discussion, 
which  was  opened  by  Mr.  C.  E.  Smith,  the  chairman.  (See  report 
and  discussion.) 

At  12  o'clock  adjournment  was  taken  until  afternoon. 


AFTERNOON  SESSION. 

Wednesday,  Oct.  16,  1912. 

Meeting  called  to  order  by  the  president  at  2  P.  M. 

A  telegram  was  read  from  Mr.  W.  A.  McGonagle  wherein  he 
stated  that  he  was  sorry  that  he  could  not  be  in  attendance  at 
the  convention. 
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The  discussion  of  turntables  was  resumed  and  continued  at 
considerable  length  until  the  president  ruled  that  the  discussion 
be  closed  and  that  any  member  having  anything  further  to  add 
should  submit  it  in  writing  to  the  secretary. 

Subject  No.  10,  Track  Scales, — Construction  and  Maint^ 
nance,  was  next  in  order.  Upon  a  suggestion  from  the  Amer- 
ican Railway  Association  it  was  recommended  that  a  few  items 
be  withheld  from  the  report.  The  report  was  quite  comprehen- 
sive but  incomplete ;  it  was  passed  without  discussion  and  rec- 
ommended to  be  carried  over  until  next  year.  A  motion  to  that 
eflFect  was  made  and  was  carried. 

The  next  report  in  order  was  No.  11,  Painting  of  Structural 
Iron  or  Steel,  for  Both  Bridges  and  Buildings.  The  report  was 
read  and  the  discussion  opened  by  the  chairman,  Mr.  Ettinger. 
At  the  close  of  the  discussion  it  was  voted  to  allow  Mr.  Coleman, 
a  member  of  the  American  Society  for  Testing  Materials,  of 
Cleveland,  the  floor  for  a  few  minutes  to  address  the  convention 
on  the  Theory  of  Corrosion  on  Iron  and  Steel. 

The  remainder  of  the  afternoon  was  occupied  in  the  discus- 
sion of  Subject  No.  11,  Relative  Merits  of  Brick  and  Concrete  in 
Railway  Buildings  and  Platforms.  In  the  absence  of  the  chair- 
man, Mr.  Hand,  the  secretary  presented  the  paper  and  read  ex- 
tracts therefrom. 

Adjournment  was  taken  at  5 :  30  until  Thursday  morning. 


MORNING  SESSION. 

Thursday,  Oct.  17,  1912. 
Meeting  called  to  order  at  9 :  30  A.  M.  by  the  president 
The  report  of  the  obituary-  committee  was  presented  by  the 
chairman,  Mr.  J.  N.  Penwell. 

REPORT  OF  THE  OBITUARY  COMMITTEE. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association 
Whereas,  our  Heavenly  Father  in  his  divine  wisdom  has  called  from  oor 
midst,  and  from  this  busy  life  five  of  our  beloved  members  and  friends,  tnti 
reminding  us  of  the  certainty  of  death,  and  the  importance  of  right  living* 
therefore  be  it  . 

Resolved,  That  although  death  is  the  natural  end  of  man,  and  all  twn^ 
else,  we  deeply  and  sincerely  mourn  the  loss  of  these  faithful  members:    * 
Amos.  W.  H.  Phillips,  George  J.  Bishop,  W.  W.  Perry  and  W.  T.  ^omdl 

Resolved,  That  the  secretary  extend  to  the  widows  and  families  oi  tncse 
deceased  members  the  sincere  sympathy  of  our  association,  and  that  a  copy 
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of  these  resolutions  be  sent  to  their  respective  families,  and  spread  upon  the 
minutes  and  printed  in  our  proceedings. 

J.  N.  Pen  WELL, 

Committee, 


REPORT  OF  THE  PUBLICATION  COMMITTEE. 

To  the  American  Raihvay  Bridge  and  Building  Association: 

The  committee  on  publications  met  several  times  to  assist  the  secretary 
in  outlining  and  preparing  the  work  for  the  proceedings. 

We  desire  to  call  the  attention  of  our  members  to  the  urgent  necessity 
of  getting  the  reports  out  on  time,  in  order  that  the  association  may  have  the 
benefit  of  the  printed  reports  at  least  several  weeks  before  the  annual  meet- 
ing. This  will  permit  the  members  to  prepare  oral  discussions  or  to  send  in 
written  discussions  if  they  find  they  will  be  unable  to  attend. 

We  also  mention  the  fact  that  several  new  members  acted  as  chairmen 
of  committees  during  the  past  year  and  each  filled  the  position  with  credit 
to  himself  and  the  association. 

We  trust  that  the  work  of  tho  coming  year  will  be  taken  up  promptly  and 
that  the  secretary  will  be  given  encouragement  in  getting  the  work  out  early. 

R.  C.  Sattley, 
a.  montzheimer, 
Lee  Jutton, 

Committee. 


The  President : — We  will  next  proceed  to  the  election  of  offi- 
cers. I  will  appoint  Messrs.  Knowles,  Pickering  and  Clark  as 
tellers. 

Mr.  Pickering: — ^We  have  been  working  rather  hard  and  I 
know  there  is  no  contest  here,  hence  I  move  that  the  assistant 
secretary  cast  one  ballot  for  the  list  of  officers  as  presented  by  the 
nominating  committee. 

The  motion  was  seconded  and  carried  unanimously  and  the 
assistant  secretary  cast  the  ballot. 

President  Schall: — ^The  time  has  arrived  to  install  the  new 
officers,  but  before  we  begin  that,  I  want  to  express  my  appre- 
ciation to  vou  for  the  careful  attention  and  the  active  work  of 
the  year  just  passed.  I  hope  that  you  will  accord  to  my  successor 
the  same  co-operation.  Give  him  all  the  assistance  you  can. 
Work  out  your  reports  early,  so  there  will  be  no  anxiety  on  his 
part  in  getting  the  work  moving  as  it  should.  Mr.  A.  E.  Killam, 
you  have  been  elected  as  president  of  this  association  for  the  en- 
suing year.    Are  you  willing  to  accept  the  office? 

Mr.  Killam: — I  am. 

President  Schall : — Please  step  forward.  With  this  gavel,  I 
transfer  to  you  the  authority  of  this  office.  (Applause.) 

President  Killam: — Mr.  Secretary  and  fellow  laborers  in  the 
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Bridge  and  Building  Association  of  this  broad  country  of  ours, 
and  when  I  say  this  broad  country  of  ours.  I  don't  refer  to  any 
lines,  but  to  the  extent  of  this  country  from  the  Gulf  of  Mexico  to 
the  North  Pole :  This  coming  year,  we  have  a  large  field  before 
us  and  a  large  amount  of  work  to  do.  I  want  to  refer  to  the 
excellent  work  done  by  the  committees  for  the  past  year.  The 
reports  of  this  year  have  certainly  surpassed  anything  that  we 
have  had  heretofore  and  I  trust  that  the  committees  we  have  ap- 
pointed for  the  coming  year  will  equal,  and  if  ix)ssible  will  excel, 
those  heretofore. 

This  association  of  ours  has  been  very  dear  to  me.  I  have 
been  now  meeting  with  you  for  15  years,  and  they  have  been  15 
years  of  pleasure.  I  have  looked  forward  every  year  to  the  time 
when  I  should  meet  the  noble  faces  I  see  before  me  at  this  time 
in  conference  for  the  country's  good,  because  I  claim  that  there  is 
no  class  of  men  that  have  the  interests  of  the  great  traveling 
public  so  much  at  heart  as  the  men  who  look  after  the  buildings 
and  the  bridges  in  particular.  One  can  get  by  a  poor  building, 
but  he  cannot  get  by  a  poor  bridge.  They  have  to  be  looked 
after,  and  if  they  are  looked  after  as  these  men  of  the  association, 
our  brothers  in  the  service,  look  after  them,  there  will  be  no 
danger.  It  is  a  work  in  which  I  take  delight.  I  have  been  in 
bridge  work  for  about  40  years,  and  I  am  not  tired  of  it  yet. 

I  will  close  my  remarks  by  saying  that  we  will  undertake  to 
do  the  very  best  we  can  for  the  public  at  large  and  for  those  who 
employ  us  and  pay  our  expenses  and  wages.  Therefore,  gentle- 
men, we  will  proceed  to  the  closing  of  this  session  and  we  will  go 
home  with  fond  remembrances  of  the  treatment  we  received  from 
the  city  of  Baltimore. 

The  other  officers  were  then  installed. 

The  Secretary : — I  desire  to  say  that  Mr.  Killam  has  earned  the 
promotion  which  has  come  to  him.  He  joined  the  association 
at  Richmond  in  1898,  which  meeting  he  attended  and  has  not 
missed  a  convention  since.  In  all  these  years  he  has  been  active 
in  the  work  of  the  association  and  always  performed  every  duty 
that  was  assigned  to  him.  Hence  I  say  that  he  richly  deserves 
the  honor  that  has  been  conferred  upon  him  here  today,  and  the 
association  has  honored  itself  in  naming  him  for  its  next  pres- 
ident. 

The  first  meeting  which  I  attended  was  at  Detroit  in  1899, 
and  I  well  remember  the  active  interest  that  was  exercised  hy 
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many  of  our  older  members,  a  goodly  number  of  whom  are  in 
attendance  at  this  meeting,  among  them  our  honored  president  of 
that  year.  I  have  been  in  attendance  every  year  since.  Our 
older  members  are  gradually  falling  off  or  retiring  and  the  work 
of  conducting  the  affairs  of  this  association  devolves  upon  those 
of  us  who  are  still  active.  Much  depends  upon  the  newer  mem- 
bers and  they  should  make  it  a  point  to  get  interested  in  the 
active  work  as  early  as  possible  in  order  that  they  may  get  the 
benefit  of  the  experience  which  will  come  to  them  in  research,  as 
well  as  the  association  receiving  the  benefits  of  their  experiences. 
There  is  a  vast  amount  of  work  to  do  if  we  are  to  make  a  success 
of  the  problems  which  present  themselves  for  the  coming  year. 
If  we  all  assist  in  the  work — no  matter  how  little — it  will  help. 

Your  secretary  takes  much  interest  in  the  work  which  is 
consigned  to  him,  for  if  he  did  not  he  could  not  successfully  carry 
it  on  in  connection  with  his  regular  vocation.  I  wish  to  thank 
you  for  the  confidence  you  have  reposed  in  me  in  electing  me 
to  serve  another  year  in  this  important  position  and  it  is  my 
earnest  desire  that  you  may  not  be  disappointed  in  my  efforts. 

The  Secretary: — I  find  that  Mr.  Wm.  Carmichael,  one  of  our 
earliest  members,  who  up  to  a  few  years  ago  had  always  been 
prompt  in  payment  of  dues,  had  the  misfortune  several  years 
since  to  lose  a  leg  and  since  that  time  he  has  fallen  behind.  Mr. 
Carmichael  is  employed  by  the  St.  Joseph  &  Grand  Island  R.  R., 
at  St.  Joseph,  Mo.,  in  the  same  office  with  Mr.  O.  H.  Andrews. 
I  think  the  association  would  be  justified  in  remitting  his  dues 
and  in  making  him  a  life  member. 

Mr.  Pickering : — I  think  that  we  are  but  honoring  ourselves  if 
we  confer  that  title  upon  our  faithful  old  members  who  have  be- 
come incapacitated.  I  offer  a  motion  that  Mr.  Carmichaers  dues 
be  remitted  and  that  he  be  elected  a  life  member.  I  would  like 
to  include  in  the  motion  the  name  of  Mr.  W.  A.  Lydston,  my 
predecessor  in  office.  He  has  been  retired  from  duty  on  the 
B.  &  M.  R.  R. 

The  motion  was  duly  seconded  and  carried. 

Mr.  G.  W.  Andrews : — I  would  like  to  offer  the  name  of  Neil 
McLean,  of  the  Erie  railroad.  This  is  without  any  solicitation 
on  his  part  as  far  as  I  know.  Mr.  McLean  is  now  past  his  seventv- 
third  year,  and  we  all  know  what  that  means  in  railroading.  It 
is  only  a  matter  of  a  very  short  time  until  Mr.  McLean  will  have 
to  retire.     We  hope  of  course  that  he  will  not,  but  taking  the 
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ordinary  and  general  run  of  events  in  railroading,  a  man  who 
reaches  73  in  the  service  is  very  remarkable.  I  offer  a  motion 
that  Mr.  Neil  McLean  be  made  a  life  member  of  this  associaticm. 
(The  motion  was  seconded  and  carried.) 

Mr.  J.  H.  Markley : — I  would  like  to  present  the  name  of  Mr, 
W.  M.  Noon,  one  of  our  retired  members,  for  life  membership. 

The  name  of  Mr.  A.  Findley  was  also  presented.  Mr.  Noon 
and  Mr.  Findley  were  elected  life  members. 

Upon  a  motion  made  by  Mt.  Dupree  it  was  voted  that  the 
association  provide  identification  numbers  for  the  ladies  who 
attend  future  convenitions,  the  numbers  to  correspond  to  those 
worn  by  their  husbands.  The  secretary  was  authorized  to  pro- 
vide the  buttons. 

Mr.  Dupree  brought  up  the  question  of  changing  the  time  of 
the  annual  meeting  to  the  spring  of  the  year,  mentioning  the  fact 
that  it  was  difficult  for  many  of  the  members  to  get  away  in 
October  when  everyone  connected  with  railway  work  was  busy 
preparing  for  the  winter. 

Mr.  Pickering  called  attention  to  the  fact  that  the  consti- 
tution states  that  the  convention  shall  meet  each  year  on  the 
third  Tuesday  in  October,  and  to  bring  this  matter  before  the 
convention  in  proper  form  it  would  be  necessary  to  present  the 
proposition  in  writing  and  to  give  notice  to  all  members  at  least 
60  days  prior  to  the  meeting. 

The  president  announced  that  the  next  order  of  business 
would  be  the  selection  of  the  place  to  hold  the  next  convention. 

Mr.  Pickering  called  to  the  attention  of  the  older  members 
the  fact  that  nine  years  ago  it  was  decided  that  a  few  members 
should  give  Quebec  a  complimentary  vote  to  show  our  apprecia- 
tion, at  least  to  some  extent,  of  the  efforts  of  our  friend  Killam. 
who  for  years  pleaded  urgently  that  we  "  come  over  "  and  enjoy 
genuine  Canadian  hospitality.  The  joke  turned  out  to  be  a 
reality  and  the  vote  was  decided  in  favor  of  Quebec.  Mr.  Pick- 
ering alluded  to  the  earnest  efforts  put  forth  by  Mr.  Killam  that 
year  and  described  the  care  with  which  he  arranged  every 
detail  which  made  for  the  success  of  that  convention  and  the 
entertainment  of  those  present, — the  most  successful  of  any 
held  up  to  that  time.  He  spoke  of  the  loyalty  of  Mr.  Killam 
to  this  association.  He  mentioned  the  fact  that  Mr.  Killam  had 
been  in  attendance  at  every  convention  since  he  joined,  at  Rich- 
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mend,  in  1898,  and  that  he  had  been  honored  by  being  chosen 
president  because  he  deserved  it  in  every  respect. 

Mr.  Pickering  then  made  a  motion  that  we  honor  Mr.  Kil- 
lam  by  holding  the  next  convention  in  Montreal,  stating  that  he 
was  not  superstitious  at  the  time  when  we  decided  to  go  to 
Quebec  for  the  holding  of  our  13th  annual  meeting  (the  year 
that  he  himself  was  president)  and  he  predicted  nothing  but  a 
successful  meeting  if  we  decided  to  hold  the  23rd  convention 
in   Montreal   in   1913. 

The  motion  was  seconded  and  carried,  whereby  Montreal 
received  the  unanimous  vote  by  acclamation  without  having  a 
rival,  which  was  perhaps  the  only  instance  of  like  character  in 
the  history  of  the  organization. 

Mr.  Aldrich  reported  that  he  had  recently  met  Mr.  Cyrus  P. 
Austin,  one  of  our  life  members,  who  served  several  years  as 
treasurer  and  who  wished  to  be  remembered  to  all  of  our  mem- 
bers in  attendance  at  this  convention. 

Upon  a  motion  made  by  Mr.  R.  H.  Reid  the  secretary  was 
instructed  to  send  to  Mr.  Austin  a  letter  of  greetings  conveying 
the  best  wishes  of  those  present. 

The  committee  which  was  appointed  to  select  subjects  for 
report  and  discussion    for    next    year    presented    the    following: 
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To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

We  submit  the  following  list  of  questions  for  report  and  discussion  at 
our  next  annual  meeting: 

1.  Water  Supply. 

2.  *Track  Scales. 

3.  Equipment  and  Tools  for  Bridge  Gangs. 

4.  Concrete  Culverts  and  Various  Kinds  of  Pipe  for  Culverts. 

5.  Heating,  Lighting  and  Ventilating  of  Round  Houses  and  Shops. 

6.  Sewers  and  Drains.  • 

7.  Motor  Cars  for  Bridge  Gangs. 

8.  Temporary  Structures  for  Supporting  Tracks  during  construction  of 
Permanent  Work,  Sewers,  etc. 

9.  Concrete   Posts.   Poles,   Signs,   etc. 

10.  Snow  Fences. 

11.  Preservation  of  Timber. 

12.  Cattle  Guards. 

13.  Fire  Resisting  Coatings  for  Timber. 

(♦Carried  over  from  last  year.) 

C.  E.  Smith, 
A.  S.  Markley. 
G.  Aldrich, 

D.  C.  ZooK, 
R.  H.  Reid, 

Committee. 
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The  president  announced  that  if  no  further  business  appeared 
we  would  receive  the  report  of  the  committee  on  resolutions. 

REPORT   OF  COMMITTEE   ON    RESOLUTIONS. 

To  the  Members  of  the  American  Railway  Bridge  and  Building  Association: 

The  committee  on  resolutions  respectfully  submits  the  following  report: 

Resolved,  that  the  thanks  of  the  association  be  extended  to  Mr.  Robert 
E.  Lee,  for  his  address  to  the  members  and  their  friends,  and  the  hearty  wel- 
come from  the  mayor  and  citizens  to  our  members  and  others  in  attcndancf 
at  our  convention ; 

To  the  management  of  the  Emerson  hotel,  for  the  courteous  treatment 
of  the  members  and  their  families; 

To  the  representatives  of  the  various  railway  engineering  magazines  who 
reported  our  proceedings  for  their  several  journals ; 

To  the  Pullman  Company  and  the  various  railroads,  for  courtesies  shown 
our  members  and  their  families  en  route  to  and  from  the  convention; 

To  the  people  of  Baltimore,  who,  through  Mr.  Anderson  Polk  furnished 
entertainment  for  the  ladies  at  the  Country  Club; 

To  the  Railway  Bridge  and  Building  Supply  Men's  Association  for 
valuable  services  rendered  in  entertaining  our  members  and  their  friends: 

To  the  Baltimore  &  Ohio  Railroad  for  furnishin*''  a  special  train  and 
luncheon  to  our  members  and  escorting  them  about  the  Baltimore  terminals: 

To  the  officers  and  committees,  who  rendered  valuable  time  and  assist- 
ance in  promoting  the  welfare  of  the  association  during  the  past  year. 

R-  H.  Reid, 
G.  Aldrich, 
Lee  Jutton, 

Committci'. 


No  further  business  appearing  the  meeting  adjourned  to  meet 
in  Montreal  the  third  Tuesday  in  October,  1913. 

G.  K.  ANDERSON,  C.  A.  LICHTY, 

Stenographer.  Secretary. 
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MEMOIR. 

Alexander  Amos  died  at  his  resilience,  1023  28tli  Ave..  N.  E.,  Minneap- 
olis, March  17,  1912,  at  the  age  of  71  years,  8  monihs  and  16  days. 

He  entered  ihe  army  in  the  142nd  reginierM  of  New  York  and  served  two 
years  and  nine  months,  being  discharged  as  first  lieutenant,  on  Feb.  17,  1865. 
He  Ihen  located  at  Nonvood.  N.  Y.,  as  a  mechanic.  In  1879  he  went  to  Min- 
nesota and  entered  Ihe  service  of  the  Chicago.  Milwaukee  &  St.  Paul  Ry..  as 
general  foreman  of  bridges  and  buil'lings  of  the  Sotithem  Minnesota  Division. 


leapolis,   St. 

Paul   &   Sautt  ^ainle  Marie  R.  R.,  in  1886.  which  position  he  held  until  two 
years    ago   when   he   was   pensioned   on   account   of   having   reached   the  age 

Mr.  Amos  is  survived  by  a  wife  and  three  sons,  Oscar,  William  and 
Merton.     He  expired  suddenly  while  retiring  for  Ihe  evening. 

Funeral  services  were  held  at  Mitineapolis  March  18.  and  the  body  was 
sent  to  Norwood,  N.  Y.,  where  Mr.  Amos  was  bom,  for  interment. 

Mr.  Amos  joined  the  association  in  1902  and  w-as  elected  a  life  member 
in  1910. 
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MEMOIR. 

George  J.  Bishop  was  bom  Dec.  4,  1851,  at  White  Haven,  Pa.  He  Wi 
school  at  the  age  of  14  lo  work  in  the  pine  forests  and  saw  mills  at  the  tipper 
Lehigh  region  of  Pennsylvania.  He  worked  in  ihe  bridge  and  building  de- 
partment of  the  Lehigh  Valley  R.  R.  as  a  carpenter  from  1869  to  1871.  Fo!- 
lowitig  this  he  worked  for  several  years  as  a  carpenter  and  as  carpenter  fore- 
man for  various  contractors  on  buildings  and  coal  breakers  in  the  anlhradtt 
coal  regions  of  Pennsylvania. 


QBOBOB  J,  BIIXOP. 


In  the  yea.r  1877  he  went  west  and  began  as  a  building  carpenter  foreman 
on  the  Hannibal  &  St.  Joseph  R.  R.  where  he  remained  until  1879.  when  he 
entered  ihe  Venice  of  the  Denver  &  Rio  Grande  as  foreman,  soon  being  pro- 
moled  lo  the  position  of  superintendent  of  bridges  and  buildings.  He  held 
this  position  until  1883  when  he  went  with  the  Union  Pacific  R.  R.  as  fore- 
man and  general  foreman  of  bridges  and  buildings,  remaining  with  this  road 
until  April,  1387.  From  this  lime  until  1S03  he  was  engaged  with  the  C  K. 
&  N.,  now  a  part  of  the  Rock  Island  System.  He  was  then  made  tnaster  cf 
bridges  and  buildings  of  the  Grand  Trunk  at  Durand,  Mich.,  remaining  here 
nniil   1906, 

Upon  leaving  the  Grand  Trutik  Mr.  Bishop  followed  contract  work  for 
about  a  year  and  then  entered  the  service  of  the  San  Antonio  &  Aransas  Pass 
Ry..  at  Yoakum,  Texas,  as  timber  inspector,  which  position  he  hdd  at  the 
time  of  his  dealh  which  occurred  July  17,  1912,  at  Bayou  Sale,  La.,  from 
acute  indigestion.  His  body  vras  taken  lo  Wilkes  Barre,  Pa.,  where  it  w»i 
interred  in  the  family  plot  in  the  Holtenback  cemetery. 

Mr,  Bishop  was  an  active  member  of  this  association  havine  joined  u 
Philadelphia  in  the  year  1893. 
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MEMOIR. 

Henry  W.  Phillips  was  born  at  Fall  River,  Mass.,  March  13,  1840.  His 
death  occurred  May  9,  1912,  at  Harwich,  Mass.,  resulting  from  a  stroke  of 
apoplexy.  He  began  railroad  work  in  1866  as  bridge  carpenter  on  the  Old 
Colony  railroad,  which  laier  became  a  pan  of  the  New  York,  New  Haven  & 
Hartford  railroad.  In  1880  he  was  appointed  to  the  nosition  of  foreman 
of  bridges  and  buildings  nn  the  Cape  Cod  division  with  headquarters  at  Hy- 
annis,  Mass.,  and  was  again  in  IftBO  promoted  to  the  position  of  .iiipervisor  of 


l>ridges  on  the  Cape  Cod  and  Plymouth  divisions,  in  which  capacity  he  served 
until  he  was  retired  on  a  pension  in  April,  1908. 

Mr.  Phillips  was  a  man  of  noble  character  and  was  highly  respected 
by  all  with  whom  he  came  in  contact.  The  vast  throng  of  railroad  men 
which  was  assembled  at  his  funeral  service  gave  silent  evidence  of  the  esteem 
in  which  he  was  held  by  those  with  whom  he  was  associated  for  so  many 

He  is  survived  by  a  wife  and  one  son,  Henry  A.  Phillips,  who  holds  the 
position  of  district  foreman  of  bridges  and  buildings  at  Buzzard's  Bay,  Mass, 

Mr.  Phillips  became  a  member  of  this  association  in  1903  and  was  elected 
to  life  membership  at  the  annual  convention  at  Washington,  D.  C,  in  1908. 


34  REPORT  OF   COMMITTEE  ON    MEMOIRS 

MEMOIR. 

William  T.  Powell  was  born  at  Hancock's  Bridge.  N.  J,.  Nov.  25.  J8S7. 
and  died  at  his  home  in  Denver,  Colorado,  Seplembcr  30,  1912.  alter  an  ill- 
ness of  several  months. 

When  Mr.  Powell  was  12  years  old  he  left  New  Jersey  and  went  west 
with  his  parents.  He  worked  with  his  father  and  brothers  on  their  farai 
in  Iowa  until  1882,  when  he  weirt  to  Colorado  and  prospected  for  two  years 
in  the  Rocky  Mountains.  He  made  his  home  in  C<dorado  from  this  time 
until  his  death. 

Mr.  Powell  began  his  railroad  career  in  1884  with  Ihe  Union  Pacific  R  R_ 
as  bridge  carponier.  being  later  promoted  to  foreman  on  the  Denver,   South 


W.  T.  POWSI^Ik 

Park  &  Pacific  brunch  of  that  road.  In  1885  he  left  the  Union  Pacific  and  ac- 
cepted a  position  as  foreman  on  the  Denver,  Leadville  &  Gunnison,  w-orkii% 
for  (hat  company  until  it  went  out  of  existence  in  1889,  at  which  time  bt 
entered  the  employment  of  the  Colorado  &  Southern  as  biHdge  carpenter  and 
held  thai  position  until  he  was  promoted  to  foreman.  After  a  few  years  of 
faithful  service  as  foreman  he  was  appointed  inspector  on  the  same  road.  In 
1902  he  was  promoted  to  the  position  of  general  foreman.  When  Mr.  O.  J. 
Travis  (the  founder  of  this  association)  retired  from  the  office  of  superin- 
tendent of  bridges  and  buildings,  in  1906,  Mr.  Powell  was  appointed  to  fill  tfie 
office,  which  position  he  held  at  (he  time  of  his  death. 

Mr.  Powell  was  married  July  24.  1850.  to  Miss  Bee  Smith  and  is  sur- 
vived by  his  wife  and  (wo  daugh(ers,   Lillian  and   Martha. 

Mr,  Powell  became  a  member  of  the  association  in  1901  and  attended 
several  of  the  recent  conventions.  He  had  a  strong  personality,  was  honored 
in  his  private  life  and  was  trusted  and  respected  by  all  his  employes,  in 
fact,  by  all  who  knew  him.  The  beautiful  floral  offCTinRs  and  the  large  at- 
tendance at  the  last  .sad  rites  told  how  much  he  will  be  missed  by  all  hii 
friends,  but  most  of  all  l)y  his  family. 


REPORT  OF  COMMITTEE  ON    MEMOIRS 


MEMOIR. 

W.  W.  Perry  was  born  Feb.  20.  183?,  in  Montour  Co..  Pa.,  and  died  at 
Williamsport.  Pa.,  Aug.  16,  1912.  Death  was  due  to  acute  indiKesiion  from 
which  he  had  been  su&ering  for  some  ten  days  during  all  of  which  time  he 
was   in   an  extremely   critical  condition. 

Mr.  Perry  entered  railroad  service  as  a  chainman  with  the  engineer 
corps  of  the  Caiawissa,  Williatnsport  &  Erie  Railroad  in  Oct.,  1853,  and 
served  until  the  completion  of  the  road  in  July,  1854.  He  was  re-employed 
as  foreman  carpenter  with  the  same  company,  Aug.   1,   1864,  promoted  to 


master  carpenter,  Jan.  1,  186?.  and  ma.'ter  carpenter  of  the  Shamokin  division, 
May  I.  1PW9.  During  his  ."iervice  as  master  carpenter  on  the  C.  &  W.  branch 
he  al.'^o  held  the  position  of  roadmasier  and  division  engineer  in  charge  of 
roadway  aiid  track.  It  may  be  said  of  him  that  during  a  portion  of  this 
time   he    w^s  the  defacto  superintendenl. 

Ditritig  his  long  career  of  more  than  48  years  of  railroad  service,  he  made 
a  inullitti<1c  of  friends,  both  among  officials  and  subordinates,  because  his 
sterling  tiprishtness  of  character  and  superior  ability  in  his  profession  com- 
manded   the   respect  and   admiration   of  all. 

He  was  a  veritable  giant  in  emergencies,  a  fact  that  was  amply  proven  by 
his  brilliant  work  during  the  floods  of  1889  and  1890  when  the  Muncy  and 
Sunbiiry  bridges  were  swept  away.  He  not  only  executed  wcwk  of  the  first 
order  in  hi-'^  department  of  bridges  and  buildings,  but  was  a  designer  of  some 
note  as   \4'ell. 

Mr.  Perry  was  retired  on  a  pension  Dee.  31,  1911.  He  was  a  member  of 
the  Masonic  fraternity  and  of  the  Pine  Street  M.  E.  church,  at  Williamsport, 
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of  which  congregation  he  was  one  of  the  stewards.  He  is  survived  by  liij 
wife  and  two  daughters,  one  of  whom,  Miss  Sara  Perry,  resides  at  home,  k 
other  one  being  Mrs.  Lewis  Baker,  of  Tamaqua;  also  by  three  brothers,  Thom- 
as and  Joseph,  living  at  Mooresburg,  Pa.,  and  Robert  W.  Perry,  a  lumberman 
in  Mississippi,  and  a  sister,  Mrs.  Mary  Budeman,  residing  in  Ddavaa  111 
Deceased  joined  the  association  in  1904  and  was  elected  a  life  member  at 
St.  Louis  in  1911.  He  was  a  regular  attendant  at  the  conventions  in  wjiich 
he  took  an  active  interest.    His  wise  counsel  will  be  missed  in  future  mcctings^ 


Subject  No.   1. 


FIRE  RESISTING  COATINGS  FOR  TIMBER. 


REPORT  OF  COMMITTEE. 

The  work  of  this  committee  for  the  past  year  is  a  continuation  ol 
the  study  outlined  in  the  report  submitted  to  the  St.  Louis  convention 
last  year,  Fireproofing  for  Timber  Trestles,  and,  as  instructed  by  the 
association,  consists  of  tests  of  different  kinds  of  fire  resisting  paints 
when  applied  to  timber  bridges.  During  the  early  part  of  the  past 
summer  it  was  found  that  this  work  could  not  be  completed  in  time  to 
make  a  final  report  to  this  convention.  It  was  therefore  decided,  vrith 
the  consent  of  the  president,  to  get  as  much  as  possible  done  and  to 
make  a  progress  report  at  this  time  and  a  final  report  to  the  1913  con- 
vention. 

Up  to  this  time  we  have  erected  ten  test  structures,  each  eight  ft- 
long  and  about  four  ft.  high,  at  West  Chicago,  on  the  Chicago  &  North- 
western Ry.  The  timber  for  these  tests  was  donated  by  the  Chicago  & 
Northwestern  Ry.  No  paint  has  been  applied  to  these  structures  as 
yet,  but  this  will  be  done  the  latter  part  of  this  month.  They  will  then 
stand  through  the  winter  and  the  fire  tests  will  be  made  in  May  of  Tune, 
1913. 

Inquiries  have  been  made  of  88  concerns  manufacturing  paints,  each 
of  which  was  asked  if  it  made  a  fire  resisting  paint,  and  if  so  if  it  de- 
sired to  have  its  paint  tested  and  a  report  made  to  our  association  as 
to  its  merits.  As  a  result  of  this  inquiry  18  concerns  sent  samples  for 
the  test. 

No  doubt  many  of  our  members  have  done  considerable  painting 
of  pile  bridges  and  we  would  like  to  hear  from  them  with  reference  to 
the  manner  of  applying  the  paint  to  the  different  parts,  especially  as  to 
getting  the  paint  between  the  stringers,  where  the  space  between  them 
is  only  about  four  inches. 

Lee  Jutton, 
W.  H.  MooRE, 

Committee, 


DISCUSSION. 

Mr.  Jiitton: — In  the  discussion  of  this  progress  report  I 
would  like  to  get  some  idea  of  the  method  of  procedure  in  apply- 
ing the  fire  test.  Of  course,  we  want  to  approach  as  nearly  as 
possible  the  conditions  which  we  have  to  contend  with  in  actual 
service,  but  at  the  same  time  we  want  to  have  more  severe  tests 
than  that.  I  have  not  decided  yet  just  how  we  will  go  about  it 
and  I  think  that  this  will  be  a  good  subject  for  discussion. 
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The  President: — We  will  be  glad  to  have  this  subject  dis- 
cussed by  all  the  members,  to  bring  out  the  best  method  for  ap- 
plying this  paint  and  conducting  the  tests.  We  will  be  glad  to 
hear  from  any  of  the' members. 

Mr.  A.  S.  Markley : — I  presume  it  is  the  intention  to  have  a 
separate  structure  for  each  kind  of  paint? 

Mr.  Jutton: — As  I  said,  we  have  about  18  samples  of  paint 
and  only  10  dummy  structures  erected.  I  hardly  think  it  will 
be  necessary  to  erect  a  separate  structure  for  each  paint.  I  think 
we  can  apply  at  least  two  paints  to  one  structure,  one  kind  of 
paint  at  one  end  and  another  at  the  other  end,  so  that  they  will 
meet  half-way  on  the  stringers  and  ties.  When  we  set  them  afire 
if  one  is  weak  and  the  other  strong,  that  part  covered  with  the 
better  paint  will  possibly  be  saved.  If  anyone  sees  any  objection 
to  applying  the  paint  in  this  way,  we  would  be  glad  to  hear  it. 

Mr.  A.  S.  Marklev: — I  believe  there  should  be  a  structure  for 
each  kind  of  paint.  Each  man  who  owns  or  controls  a  paint 
should  be  allowed  to  paint  the  structure,  and,  if  it  burns,  it  is 
up  to  him.    He  can  apply  the  paint  just  as  he  desires. 

Mr.  Jutton: — It  would  be  rather  difficult  to  get  a  workman 
there  from  each  concern,  but  I  am  impressing  upon  the  manufac- 
turers that  they  should  give  us  all  the  specifications  they  have. 

Mr.  A.  S.  Markley : — They  could  employ  a  man  to  put  the 
paint  on  and  let  us  keep  clear  of  it.  We  are  the  disinterested 
ones ;  let  the  interested  ones  apply  the  paint. 

The  Secretary : — This  association  is  having  these  tests  made 
and  the  different  kinds  of  paint  should  all  be  applied  by  the  same 
workmen  just  as  would  be  done  in  actual  practice.  If  a  manu- 
facturer sent  a  representative  there,  he  might  alter  the  paint  or 
the  process  in  a  way  that  we  might  not  do  if  we  applied  it  our- 
selves. If  they  give  us  the  paint  and  we  apply  it  according  to 
their  instructions  or  directions,  it  will  coincide  with  what  we  will 
have  to  do  in  practice.  We  have  the  men  there  to  do  the  work 
and  I  think  it  would  be  far  more  satisfactory  to  proceed  in  that 
manner.  Some  of  those  firms  are  located  a  thousand  miles  away, 
and  they  might  not  want  to  send  a  representative  to  apply  the 
paint  to  these  small  structures ;  I  do  not  think  we  should  allow 
them  to  do  it,  as  it  would  not  be  fair  to  the  association  when 
it  is  making  these  tests. 

Mr.  A.  S.  Markley: — If  the  manufacturers  want  to  apply  the 
I>aint  and  desire  to  alter  it  to  keep  it  from  burning,  let  them 
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alter  it.  We  don't  care  if  they  do  change  it.  If  it  won't  burn,  it's 
the  material  we  want.  As  far  as  their  being  a  thousand  miles 
away,  give  them  the  name  of  a  painter  and  let  them  employ  him 
to  apply  the  paint. 

Mr.  Ettinger: — I  have  had  quite  a  bit  of  experience  with 
tests  of  this  nature  and  I  have  found  that  if  tests  are  to  be  sat- 
isfactory to  us  and  to  the  manufacturers  the  paints  should  be 
used  under  the  same  conditions  that  we  use  them  every  day. 
If  we  do  not  do  that,  we  create  a  special  condition.  We  are  not 
working  under  special  conditions,  but  under  average  conditions, 
and  we  ought  to  apply  the  paint  in  the  same  way.  If  the  man- 
ufacturer wishes  to,  let  him  send  a  representative.  Notify  him 
that  we  are  going  to  he  ready  at  a  certain  time  and  if  he  wants 
to  see  that  he  gets  fair  treatment  let  him  be  there. 

Mr.  Penwell : — I  have  been  wondering  if  it  is  really  a  fair 
test  to  ask  the  manufacturer  to  send  us  the  paint.  I  think  we 
should  buy  the  paint  on  the  market  and  apply  it  ourselves  with- 
out the  knowledge  of  the  manufacturer.  Without  accusing  any 
manufacturer  of  unfairness,  it  would  be  unfair  to  allow  them  to 
send  us  the  samples,  make  our  tests  from  the  samples  and  then  go 
into  the  market  and  buy  the  paint  for  use.  We  have  no  absolute 
guarantee  that  we  are  getting  paint  similar  to  the  sample  fur- 
nished us.  A  safer  and  more  practical  test  would  be  to  buy  a 
gallon  or  two  gallons  of  paint  in  the  market  and  then  apply  it 
without  asking  the  manufacturer  anything  about  it.  Then  we 
would  have  just  such  paint,  applied  in  just  such  a  manner  as 
we  would  apply  it  if  we  were  using  it  for  fire  protection. 

Mr.  C.  E.  Smith : — I  do  not  think  there  is  any  objection  to 
getting  the  paint  direct  from  the  manufacturer,  but  I  think  it 
should  be  applied  by  the  bridge  men  as  Mr.  Jutton  proposes, 
because  it  will  then  be  applied  in  a  manner  similar  to  the  con- 
ditions under  which  it  will  be  applied  in  practice. 

Mr.  Penwell : — It  would  be  all  right  where  we  have  the  for- 
mula given  so  that  we  can  have  the  paint  analyzed  and  find  out 
if  we  are  getting  what  we  specified ;  but  in  this  case,  we  have  no 
formula,  as  I  understand  it. 

Mr.  Jutton : — Even  though  we  buy  the  paint  on  the  mar- 
ket, we  have  no  guarantee  that  that  paint — say  we  did  find  one 
that  we  considered  first  class — would  be  kept  up  to  that  stand- 
ard. We  have  received  samples  within  a  month  or  so  after  I 
wrote  to  the  manufacturers,  and  I  don't  believe  that  they  had  time 
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to  get  up  a  special  production  for  our  tests.  If  they  did,  and  did 
send  us  something  which  is  the  best  they  have  and  which  is  found 
to  be  a  good  paint,  we  have  reason  to  believe  that  that  is  what 
we  would  get  from  them  on  orders.  No  matter  how  we  get  it. 
whether  we  buy  it  or  ask  for  it,  there  is  no  reason  to  believe  that 
the  manufacturers  may  keep  it  up  to  that  standard.  They  may 
do  it  and  they  may  not. 

Mr.  Penwell : — If  we  buy  the  paint  on  the  market  and  decide 
that  a  certain  paint  is  the  best  and  is  the  paint  we  ought  to  use, 
our  chief  chemist  can  analyze  it  and  then  we  can  determine  by 
analysis  whether  it  is  the  same  paint  we  are  getting  in  the  future. 

Mr.  Ettinger: — Tliis  is  not  a  paint  problem  in  the  common 
sense  of  the  word  and  should  not  be  so  classed,  but  it  is  a  fire- 
proofing  study  and  some  firms  are  making  a  specialty  of  that,  per- 
•hap3  making  no  other  kind  of  paint.  The  formulas  are  something 
they  possess  and  never  will  give  up  to  us  unless  our  chemists 
can  find  them,  and  I  am  of  the  opinion  that  no  chemist  can  find 
the  correct  formula  for  them.  If  they  sell  this  paint  to  us,  their 
reputation  is  at  stake. 

Mr.  Sheldon : — It  seems  to  me  that  for  a  comparative  test  of 
the  qualities  of  fire-resisting  paint,  some  sections  or  parts  should 
be  left  unprotected  or  untreated  in  any  way,  and  the  same  test 
applied  to  those  parts  to  get  a  comparative  test  between  un- 
treated timber  and  treated  timber.  If  we  do  that,  we  will  know 
whether  any  of  the  fireproof  paints  are  good  or  not.  In  that  way 
we  can-  get  at  the  iire-resisting  qualities  of  most  of  the  paints. 

Mr.  Jutton : — How  would  it  be  to  leave  a  little  section  un- 
treated ? 

Mr.  Sheldon: — That  would  be  my  idea  exactly,  to  leave  part 
untreated  and  note  the  result. 

Mr.  A.  S.  Markley : — ^Which  would  you  start  the  fire  on  first? 

Mr.  Sheldon : — All  at  the  same  time. 

Mr.  Ettinger: — We  have  made  a  test  of  that  kind.  I  ana 
afraid  the  untreated  structure  will  catch  fire  and  you  will  have 
trouble  on  your  hands. 

Mr.  Penwell : — As  I  remarked  in  the  St.  Louis  convention, 
along  with  the  other  samples  that  we  propose  to  use,  I  hope  we 
will  trv  whitewash  at  the  same  time  and  see  whether  we  want 
to  buy  any  paint  or  not. 

Mr.  Pickering: — It  seems  to  me  that  the  idea  advanced  by 
quite  a  number  has  been  the  fair  one,  that  our  committee  should 
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be  authorized  to  go  into  the  open  market  and  purchase  samples 
of  each  of  these  different  makes  of  fireprbofing  paint  and  to  apply 
them  under  conditions  similar  to  those  existing  when  we  pur- 
chase the  paint  to  apply  it  on  our  bridges.  That  gives  each 
manufacturer  an  equal  chance  and  gives  us  a  guarantee  that  we 
are  getting  the  market  article  and  not  some  special  paint  that 
the  manufacturer  has  provided  to  test.  Therefore,  if  it  be  in 
order,  J  would  move  vou  that  our  committee  be  authorized  to 
purchase  a  sufficient  quantity  of  the  various  makes  of  fire-resist- 
ing paints  and  to  apply  them  to  these  structures. 

Mr.  Penwell: — I  second  the  motion. 

(The  chairman  then  stated  the  motion.) 

Mr.  Knowles: — Is  this  paint  to  be  purchased  in  the  open 
market?  As  I  understand,  a  great  deal  of  it  can  only  be  pur- 
chased from  the  manufacturers. 

The  President: — From  the  manufacturers  or  in  the  open 
market,  as  I  understand  the  motion. 

(Motion  carried.) 

Mr.  A.  S.  Markley: — I  wish  to  settle  the  question  as  to 
whether  we  are  to  have  one  structure  for  each  kind  of  paint,  or 
have  two  kinds  of  paint  on  the  same  structure.  If  we  have  two 
kinds  on  the  same  structure  and  one  starts  to  bum  and  heats 
the  other  up,  the  latter  is  going  to  catch  fire  quicker  than  it 
otherwise  would. 

Mr.  Jutton: — If  it  is  fire-resisting,  it  ought  not  to  burn. 

Mr.  A.  S.  Markley : — You  cannot  expect  to  get  paint  that  will 
not  burn  at  all.  It  is  the  paint  that  resists  the  longest  that  we 
want  to  recommend. 

Mr.  Pickering: — I  would  like  to  ask  the  committee  how  many 
different  brands  of  paint  they  propose  to  test? 

Mr.  Jutton : — ^We  already  have  on  hand  18  kinds  and  we 
have  ten  test  structures.  If  we  are  to  apply  one  type  of  paint  to 
each  structure,  we  will  have  to  put  up  a  few  more.  We  can  do 
that   all  right. 

Mr.    Pickering: — Do  you    use   second-hand   timber? 

Mr.  Jutton: — Yes. 

Mr.  A.  S.  Markley:— How  are  you  going  to  ignite  the 
trestle  in  these  tests? 

The  President: — That  was  a  particular  point  the  chairman 
Avanted  to  bring  out. 

Mr.  Killam : — I  doubt  whether  anyone  has  ever  seen  a  new 


42  DISCUSSION 

structure  take  fire  from  coals  dropped  from  a  locomotive,  but  il 
is  always  a  structure  that  has  more  or  less  rotten  wood  in  it.  If 
you  put  on  enough  paint  to  fill  all  these  rotten  places  this  will 
aid  in  extending  the  life  of  the  bridge  and  preventing  fire,  but  yoii 
are  not  accomplishing  anything  when  you  put  this  paint  on  new 
timber,  because  the  ordinary  new  bridge  will  not  catch  fire  from 
a  locomotive  dropping  coals  when  going  over  it. 

Mr.  Pickering: — I  shall  have  to  disagree  with  Mr.  KUlamon 
that.  I  have  had  fires  on  bridges  within  six  months  where  the 
timber  was  practically  new ;  also  on  bridges  which  had  been 
build  not  over  two  years  at  the  outside.  It  is  a  fact  that  some  of 
these  fire-resisting  paints  are  preservatives  as  well  as  a  protec- 
tion against  fire. 

The  President: — Is  there  anything  more  on  this  subject.' 
We  would  like  to  have  someone  suggest  a  method  for  applying 
those  samples. 

Mr.  Sheldon : — I  would  suggest  that  the  committee  formu- 
late a  method.  They  should  use  their  judgment  in  the  matter 
and  give  us  a  report  of  what  they  do. 


Subject  No.  2 

DERRICKS  AND  OTHER  APPLIANCES  FOR  HANDLING 

MATERIAL  IN  SUPPLY  YARDS. 

REPORT  OF  COMMITTEE. 

After  it  was  decided  to  carry  this  subject  over  from  last  year  the  com- 
mittee sent  one  hundred  letters  to  the  various  roads,  asking  for  information 
concerning  the  extent  to  which  derricks  were  used  in  supply  yards.  Fifteen 
replies  were  received  to  this  letter.  These  replies,  together  with  31  received 
in  reply  to  a  circular  sent  out  last  year,  were  classified  as  follows: 

15  roads  report  using  no  derricks  of  any  description. 

6  roads  report  that  the  store  department  handles  all  material,  shipping 
it  directly  to  each  piece  of  work. 

7  roads  report  using  no  derricks  except  steam  wrecking  derricks  which 
are  employed  for  loading  heavy  material. 

8  roads  report  using  steam  derricks  of  various  kinds  made  by  several 
prominent  manufacturers  which  operate  under  their  own  power. 

6  roads  report  using  derricks  of  various  kinds  built  by  their  own  forces. 

1  road  reports  the  use  of  an  electric  traveling  crane. 

2  roads  report  using  common  stationary  derricks  similar  to  the  stone 
derrick  with  booms  of  sufficient  length  to  reach  one  track  on  each  side. 

1  road  reports  using  an  ordinary  stiff-lepr  derrick  for  handling  heavy 
material. 

The  use  of  derricks  and  other  appliances  for  handling  material  is  divided 
in  two  groups;  one  for  supply  yards  and  the  other  for  work  of  various 
kinds  out  on  the  road.  The  subject  assigned  to  this  committee  limits  its  in- 
vestigation to  the  first  group  and  the  application  of  such  devices  outside  of 
supply  yards  is  not  considered  here,  although  it  is  difficult  in  many  cases  to 
draw  a  dividing  line  between  the  two  and  a  more  complete  report  could 
have  been  obtained  had  the  committee  been  allowed  to  discuss  the  entire 
subject.  In  many  cases  it  is  difficult  to  draw  a  line  between  the  use  of  a 
derrick  for  the  two  classes  of  work,  for  a  design  is  frequently  used  inter- 
mittently for  both  kinds  of  work  and  its  adaptability  for  one  may  govern 
its  selection,  although  it  may  possess  certain  disadvantages  when  applied  to 
the  other  work.  Bridge  derricks  can  be  used  to  good  advantage  in  yards 
when  not  in  service  on  the  road,  but  as  they  are  very  often  unavailable  when 
required  for  yard  work,  they  do  not  fill  the  requirements  for  this  purpose. 

The  advantages  of  a  derrick  car  and  the  kind  of  car  most  suited  for  any 
particular  work,  depend  primarily  upon  the  amount  and  kind  of  material 
to  be  handled.  Where  but  a  few  cars  of  material  are  handled  annually,  it 
is  not  advisable  to  go  to  much  expense  to  install  the  equipment  unless  the 
proportion  of  heavy  material  is  large,  in  which  case  a  stationary  stiff-leg  der- 
rick may  be  advisable.  However,  as  the  amount  of  material  becomes  greater, 
the  advantages  of  a  derrick  increase  rapidly  and  the  committee  is  strongly 
of  the  opinion  that  derricks  of  some  type  can  be  used  with  economy  in  a 
large  number  of  yards  where  they  are  not  so  used  today. 

A  derrick  with  four  or  five  men  will  handle  as  much  material  as  three 
times  that  number  of  men  without  such  assistance,  and  in  less  time.  Labor 
is    becoming  scarcer   and   more   expensive   each  year.     The   use   of  proper 
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equipment  will  not  only  reduce  the  number  of  men  required  but  will  lighten 
their  work  and  enable  the  foreman  to  secure  better  men  for  the  money  in- 
vested. The  use  of  the  less  number  of  men  in  this  work  permits  thera  to 
be  employed  in  other  gangs,  in  this  way  relieving  to  a  limited  extent  the 
difficulties  in  securing  men.  Also,  in  handling  heavy  materials  by  hand 
the  risk  of  injury  to  men  is  great  and  this  risk  will  increase  as  the  foreign 
labor  becomes  more  generally  employed  in  material  yards. 

Another  important  advantage  with  the  use  of  derrick  cars  is  the  greater 
speed  in  unloading  material.  This  is  of  advantage  in  releasing  cars  more 
promptly,  which  in  itself  is  frequently  an  important  item  in  times  of  car 
shortage  as  at  the  present  time.  The  accumulation  of  demurrage  charges 
is  also  to  b^  avoided  where  much  lumber,  cement,  iron  pipe,  etc..  come  in 
foreign  cars.  .  This  time  element  is  of  special  importance  in  loading  large 
quantities  of  material  which  are  frequently  needed  for  construction  work,  or 
in  emergencies  such  as  washouts  and  wrecks.  In  such  times,  every  hour 
saved  is  very  important  and  proper  facilities  and  equipment  for  handling  ma- 
terial will  expedite  work  greatly. 

The  type  of  derrick  to  be  used  is  largely  one  of  individual  choice  and 
depends  upon  the  kind  of  material  to  be  handled.  Where  very  large  quan- 
tities of  material  are  handled,  a  traveling  electric  crane  may  be  advisable. 
For  yards  of  lesser  importance,  self-propelled  steam  derricks  with  booms  of 
sufficient  length  to  unload  material  from  the  car  in  advance  of  the  derrick 
on  the  same  track,  and  to  pile  materials  for  some  distance  on  either  side. 
may  be  advisable.  A  self-propelling  car  possesses  the  advantage  that  it  can 
spot  cars  where  wanted  and  then  unload  the  material  without  requiring  the 
attention  of  a  switch  engine,  the  latter  usually  resulting  in  more  or  less 
delay  and  being  very  expensive.  Where  a  yard  is  not  of  sufficient  impor- 
tance to  justify  the  expense  of  the  above  equipment,  home-made  derricks  con- 
structed of  material  on  hand  are  frequently  advisable.  Derricks  similar  to 
the  stone  derrick  with  booms  30  or  40  feet  long  are  recommended  where  much 
heavy  material  is  to  be  handled. 

Where  stationary  derricks  are  used,  tramways  should  be  built  at  right 
angles  with  the  track  to  enable  men  to  distribute  lighter  material  oat  of 
reach  of  the  derrick,  leaving  the  space  within  reach  for  the  storage  of  heavier 
material. 

The  committee  has  not  been  able  to  secure  data  relative  to  the  cost  of 
handling  material,  but  from  the  letters  received,  it  is  estimated  that  the  cost 
of  handling  heavy  timber,  iron  and  concrete  pipe,  etc.,  can  be  reduced  50 
per  cent  by  the  use  of  proper  equipment.  Lighter  material  can  also  be  han- 
dled at  a  saving  of  from  10  to  25  per  cent. 

J.  N.  Pen  WELL, 
A.    S.    Marklev, 
A.  Yappen, 

D.  B.  Taylor, 

E.  A.    Stanley,  , 

Committee. 


DISCUSSION. 

Mr.  Penwell: — In  the  replies  received  to  the  circular  letter 
the  inclination  has  been  to  confuse  bridge  derricks  and  yard 
derricks,  in  about  75  per  cent  of  the  letters.  As  I  understand 
it,  the  purpose  of  the  subject  was  to  study  methods  of  handling 
material  in  the  yard.  Some  yards  depend  on  mounted  bridge 
derricks  to  do  most  of  this  work.  Our  bridge  derricks  are  out 
on  the  road  perhaps  three-fourths  of  the  time,  leaving  the  yard 
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unequipped  for  handling  material  in  case  of  emergency,  such  as 
fires  or  wash-outs,  when  it  is  wanted  quickly.  There  seems  to  be 
an  inclination  on  many  roads  to  transfer  the  handling  of  the  ma- 
terial to  the  store  department.  On  some  roads  the  store  department 
handles  it  exclusively. 

The  President: — Gentlemen,  you  have  heard  what  Mr.  Pen- 
well  has  to  say  in  regard  to  the  report  on  Subject  No.  2.  I  think 
the  last  four  paragraphs  on  the  second  page  were  intended  to 
be  the  committee's  conclusion,  although  it  does  not  say  so. 

Mr.  Penwell: — ^That  is  the  idea. 

President: — Gentlemen,  I  would  like  to  hear  what  you  have 
to  say  in  the  matter  of  handling  bridge  timbers  in  the  yard. 

Mr.  A.  S.  Markley: — Our  main  material  yard  is  located  at 
the  same  point  where  our  general  storekeeper  is  located.  We  have 
a  derrick  car  with  a  double  7  in.  x  10  in.  cylinder,  which  is  prac- 
tically an  Industrial  pile  driver  without  the  leads,  with  a  mast 
and  boom  put  on  it,  the  boom  being  about  34  or  36  ft.  long.  Orig- 
inally it  was  chain-driven,  but  we  had  a  great  deal  of  trouble 
with  the  chains  wearing  and  getting  on  top  of  the  sprockets,  so 
changed  it  to  shaft-driven.  It  is  self-propelling  and  will  handle 
five  and  six  cars  on  a  level  so  that  we  can  do  our  own  switching. 
We  handle  material  for  $0.3»5  per  M.  I  do  not  mean  that  we 
load  one  piece  of  timber  for  this  figure,  but  this  figure  is  secured 
by  combining  our  work  with  that  of  the  storekeeper,  not  by 
ourselves.  When  we  are  not  using  the  derrick  he  is  using  it.  I 
am  confident  that  stringers,  ties  and  large  material  can  be  han- 
dled for  $0.25  per  M.  Many  times  when  we  want  a  rush  order 
out  on  the  road,  three  men  will  take  the  derrick  and  load  the  ma- 
terial we  want.  If  we  did  not  have  the  derrick,  we  might  have 
to  call  in  an  entire  gang,  a  distance,  sometimes,  of  100  miles  or 
more,  and  in  some  cases  it  would  take  them  two  days  to  make 
the  round  trip.  In  seasonable  weather  the  engine  is  fired  up  all 
the  time  and  during  the  past  year  it  has  been  in  constant  service. 
When  we  are  not  using  it  the  storekeeper  has  it  in  use. 

Mr.  Pickering: — I  would  like  to  ask  Mr.  Markley  the  approx- 
imate amount  of  timber  he  handles  per  year  with  their  derrick 
car  in  that  manner. 

Mr.  A.  S.  Markley: — I  do  not  have  this  figure.  We  kept  a 
record  of  about  seven  or  eight  months  and  found  the  expense 
to  be  $0.35  per  M.  But  you  cannot  handle  or  unload  timber  short 
of  $1.50  or  $2.00  and  up  to  $5.00  per  M.  where  you  have  to  bring 
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a  gang  of  men  in  from  the  road.  We  have  a  house  carpenter  and 
two  roustabouts  in  our  gang.  We  take  the  roustabouts  out  to 
handle  the  timber,  and  the  engineer  is  responsible  for  the  ma- 
chine. We  have  a  bed,  a  stove  and  a  place  to  cook  in  our  pilot 
car.  Tlie  engineer  lives  here  and  takes  care  of  the  machine  in 
transit. 

Mr.  Wenner: — Last  week  I  had  occasion  to  use  one  of  these 
Industrial  machines  an  entire  day.  I  was  unloading  telegraph 
poles  and  the  question  has  been  raised  of  what  it  would  cost  to 
handle  bridge  material.  I  had  six  men  with  me  and  while  I  was 
crowded  for  time  when  I  did  this,  I  unloaded  48  pieces  of  8  x  16, 
24r-ft.  yellow  pine  in  30  minutes  with  that  machine,  and  I  picked 
up  30  pieces  of  second-hand  material  of  the  same  size  in  20  min- 
utes. I  think  that  the  assertion  Mr.  Markley  made  regarding 
unloading  or  loading  material  for  $0.25  per  M.  can  be  realized 
with  a  machine  of  that  class,  especially  if  one  made  it  an  entire 
day's  work. 

Mr.  Pickering: — I  am  much  interested  in  the  question  of 
handling  material  in  supply  yards.  It  is  quite  a  problem  with 
me.  Mv  vard,  where  the  chief  amount  of  mv  material  is  stored, 
is  qiiite  limited,  and  it  is  frequently  necessary  to  pile  the  material 
very  high.  Possibly  I  use  more  material  than  a  good  many  of 
these  gentlemen  do,  because  we  have  many  wooden  bridges. 
My  requirements  for  the  year  1913  are  something  over  a  million 
feet  of  hard  pine  on  between  six  and  eight  hundred  miles.  The 
majority  of  this  material  is  handled  from  one  yard  that  is  re- 
stricted in  area.  We  have  three  derrick  cars  on  the  division  and 
our  aim  is  to  keep  one  of  these  at  headquarters  all  the  time,  but 
we  find  that  it  is  impossible  to  do  that  as  there  is  so  much  work. 
The  division  engineer  has  quite  a  bit  of  work  which  requires  one 
of  these  derricks  a  good  deal  of  the  time,  and  it  often  happens 
that  we  have  a  vast  amount  of  material  coming  in  and  at  the 
same  time  we  have  got  to  ship  some  out.  It  is  quite  a  question 
with  us  to  handle  our  material  economically  in  the  yard. 

Mr.  Alexander: — We  have  a  ditching  machine  made  at  St. 
Paul,  Minn.,  which  is  a  very  good  machine  for  many  classes  of 
work.  We  use  that  sometimes  in  our  material  yard,  but  we  also 
have  a  Syracuse  pile-driver  with  an  improvised  boom  with  which 
we  have  loaded  much  timber  and  which  does  the  work  well. 
However,  as  a  general  rule,  we  have  nothing  in  our  supply  yard 
for  loading  timber,  except  a  stifT-legged  derrick  or  something 
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of  that  kind.  Ordinarily,  we  store  our  supplies  at  different  junc- 
tion points  over  the  road  and  it  pays  us  better  to  do  the  loading 
with  a  few  section  men  than  to  run  a  machine  there  and  pay  a 
train  crew.  This  may  not  be  logical,  but  it  has  seemed  so  with 
us. 

The  President: — Is  there  anything  further  on  the  subject? 

Mr.  C.  H.  Eggers: — On  the  Arkansas  Division  of  the  Rock 
Island  we  have  seventeen  miles  of  bridges.  It  is  very  seldom 
that  we  drive  less  than  1,500  piles  a  year  and  from  that  up  to  as 
high  as  8,000  and  10,000  piles.  In  connection  with  our  pile 
driver,  we  also  have  a  pilot  car  with  a  derrick  on  it.  We  use 
the  same  engine  we  use  on  the  pile-driver  to  pick  up  our  timber 
and  unload  it.  The  store  department  handles  the  material  in 
the  yard  altogether.  They  have  a  derrick  car  in  the  yard  and 
can  stack  the  material  as  high  as  they  want  to  or  handle  any 
amount  of  it.  I  am  now  building  another  derrick  car  independent 
of  a  pile-driver  altogether,  for  installing  light  iron  work  and 
other  purposes  for  which  it  may  be  required.  I  think  a  derrick 
car  is  the  only  way  to  handle  timber  successfully. 

Mr.  P.  Aagaard : — Supplies  in  our  store  yards  are  handled 
by  the  store  department,  mostly  with  cranes.  We  have,  however, 
a  small  derrick  connected  with  a  locomotive  which  we  use  in 
some  of  our  yards  for  picking  up  material. 
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Mr.  C.  E.  Smith : — Great  economy  in  the  handling  of  material 
in  supply  yards  can  be  shown  by  the  use  of  a  self-propelling  loco- 
motive crane.  Such  a  crane,  with  a  capacity  of  10  or  15  tons  and 
a  40-ft.  boom,  can  be  purchased  for  $5,000  or  $6,000  and  can 
handle  anything  in  high  piles  and  for  a  considerable  distance  from 
the  track.  It  will  also  facilitate  the  loading  of  material  in  station 
order,  which  is  done  on  many,  railroads.  Where  any  special  kind 
of  material  such  as  ties,  bridge  timber  or  track  material,  is  to  be 
handled,  a  self-propelling  locomotive  crane  is  a  very  good  invest- 
ment. 

Mr.  Staten : — It  seems  as  though  all  those  who  have  spoken 
have  yards  where  they  unload  all  their  material  and  then  ship  it 
out  again.  On  our  road,  we  order  it  shipped  where  it  belongs, 
and  it  is  sent  there  directly  from  the  mill.  We  keep  very  little 
material  of  any  kind  in  the  yard,  and  don't  have  much  use  for  a 
derrick  there.  The  emergency  material  is  distributed  along  the 
road  at  the  junction-  points.  If  we  have  a  burnn^ut  or  similar 
trouble  we  load  the  material  from  the  nearest  junction  point. 
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Mr.  Smith : — I  would  like  to  suggest  that  the  unloading  and 
handling  of  material  on  the  line  as  differentiated  from  handling 
it  in  the  supply  yard  might  be  a  ^ood  subject  for  a  committee 
report  next  year. 

Mr.  Pickering: — I  would  like  to  say  one  word  more  about  un- 
loading and  loading  material  in  the  supply  yard.  What  Mr. 
Markley  has  said  in  regard  to  his  material  being  shipped  him  is 
largely  true  with  us,  only  we  may  get  half  a  dozen  cars  today, 
and  on  each  one  of  those  cars  will  be  all  of  the  different  sizes  of 
material  we  have  ordered,  from  two  inch  plank  to  12  in.  or  16  in. 
timbers.  Then  again,  Mr.  Staten  lives  down  South  where  peo- 
ple are  honest,  but  if  we  should  distribute  our  material  that  way 
along  our  line,  when  we  came  to  use  it,  there  w^ould  be  but  little 
of  it  there. 

Mr.  Andrews: — It  seems  to  me  that  we  are  straying  away 
from  the  subject.  As  I  urtderstand  this  subject,  it  is  one  of 
handling  material  in  the  yard  economically,  not  whether  we 
store  it  along  the  line  or  keep  it  all  in  one  yard.  The  best  way 
to  handle  material  must  be  governed  in  all  cases  by  the  local  con- 
ditions at  the  yard  and  the  amount  of  money  that  a  railroad  will 
permit  one  to  spend  in  installing  appliances  for  properly  handling 
his  material.  In  a  great  many  places  skids  are  erected  out  of 
old  timber,  on  the  level  of  the  car  floor,  so  that  the  bottom  layer 
of  the  timber  is  always  on  a  level  with  the  floor.  One  can  put  up 
a  stiff-leg  derrick  which  in  many  ways  is  economical,  but  one 
must  have  an  extra  track  for  his  cars,  because  unless  it  is  placed 
high  the  stiff-leg  derrick  will  not  reach  over  the  cars.  A  guy  der- 
rick with  a  long  boom  is  practically  on  the  same  principle,  but  is  a 
little  more  expensive  and  takes  up  more  space  on  account  of  the 
placing  of  the  guys.  Frames  with  differential  blocks  are  excel- 
lent and  one  can  build  them  out  of  old  railroad  iron  and  old  tim- 
ber. Where  the  money  will  permit  derrick  cranes  are  excellent, 
but  in  my  opinion,  the  most  valuable  of  all  is  the  self-propelling 
locomotive  crane  with  a  long  boom  which  will  place  piles  any- 
where in  the  yard,  pick  up  material  from  either  side  of  the  track 
and  place  it  in  the  car  in  almost  any  position.  A  gentleman  has 
said  that  those  cars  can  be  purchased  for  approximately  $6,000. 
The  interest  on  $6,000,  with  repairs,  will  probably  run  up  to  $600 
annually.  If  one  has  a  large  amount  of  material  to  handle,  it  is  a 
very  easy  matter  to  save  $600.  If  he  can  show  his  general  officers 
where  he  can  save  that  amount  of  money  and  bring  them  a  profit, 
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he  will  get  the  crane,  but  unless  he  can  do  so,  he  will  not  get  it. 
You  can  use  a  locomotive  crane  for  various  purposes.  For  han- 
dling scrap,  one  can  have  it  equipped  with  a  generator  at  a  slight 
expense,  put  magnets  on  it  and  pick  up  tons  of  scrap  at  a 
price  that  will  be  surprising.  It  is  equally  available  for  loading 
rails,  pipe,  and  similar  material  around  the  yard.  One  can  also 
run  it  into  a  freight  yard  close  by  and  load  merchantable  material 
with  it  as  we  do  in  a  number  of  cases.  I  simply  mention  the 
many  methods  that  can  be  used  and  are  used.  All  of  those  meth- 
ods I  mentioned  are  used  on  our  road  and  in  addition,  we  use 
them  where  we  use  main  strength  and  awkwardness.  I  have 
tried  to  mention  all  the  ways  we  handle  material,  not  recommend- 
ing any  of  them.  The  question  resolves  itself  into  what  is  the 
best  method  ?  That  is  what  we  want  to  get  at  and  can  be  brought 
out  best  in  the  discussion  if  we  confine  ourselves  strictly  to  the 
subject. 

Mr.  J.  F.  Parker: — I  think  that  Mr.  Markley  brought  out  the 
right  idea.  The  object  we  are  aiming  at  is  to  find  the  best  and 
the  cheapest  methods.  We  can  all  tell  the  story  of  how  we  do 
this  work  but  if  we  do  not  give  the  cost  of  handling  material  by 
locomotive  crane  or  of  handling  it  by  hand,  we  are  not  giving 
information  that  is  going  to  be  of  any  value.  On  the  division 
where  I  am  located,  we  have  two  locomotive  cranes  with  50-ft. 
booms.  I  think  they  were  made  by  the  Bay  City  Industrial 
Works.  These  cranes  are  used  for  all  purposes,  such  as  handling 
wooden  bridge  material,  car  wheels,  and  other  material  about  the 
yards  and  shops  that  has  to  be  loaded  and  unloaded.  Also,  at 
San  Diego  Bay  we  have  a  large  material  yard  for  ties  and  bridge 
timber.  This  material  comes  in  by  the  cargo.  We  have  steamers 
coming  from  Japan  that  carry  a  quarter  of  a  million  ties  and  they 
are  all  handled  by  the  locomotive  crane  in  the  yard. 

Mr.  McNab : — On  the  Pere  Marquette,  we  make  an  annual 
requisition  every  fall  for  the  bridge  material  and  piles  we  want 
for  the  next  year,  amounting  to  about  300,000  ft.  per  year.  I 
have  a  yard  at  Waverly  and  when  the  material  comes  in,  I  keep 
two  men  there  all  the  time  loading  and  unloading  it.  When  it 
arrives  it  is  of  course  all  mixed  up.  I  have  different  skidways 
on  a  level  with  the  cars,  on  which  the  material  is  unloaded. 
As  it  is  required  it  is  loaded  and  goes  out  on  the  road.  We  are 
not  allowed  to  distribute  material  before  the  men  are  there  to 
use  it,  on  account  of  fires.    I  have  always  found  it  practically  as 
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cheap  as  any  other  plan,  to  keep  two  men  in  the  yard  loading  and 
unloading  material. 

The  President: — Gentlemen,  it  appears  to  me  that  we  have 
brought  out  about  all  the  valuable  information  we  can  on  this  sub- 
ject. We  will  pass  on  and  I  will  ask  you  now  what  is  to  be  done 
with  this  report?  Shall  we  receive  it  as  infonnation,  or  shall  we 
turn  it  back  to  the  committee  for  enlargement  ?  The  committee  has 
not  made  a  distinct  recommendation  as  to  what  is  best  under 
certain  conditions.  I  think  they  ought  to  do  so  as  that  is  part 
of  the  work. 

Mr.  Reid: — I  don't  think  it  is  necessary  for  the  committee 
to  make  a  recommendation.  I  think,  as  Mr.  Andrews  said,  that 
the  method  of  handling  material  and  the  appliances  for  handling 
it  will  depend  largely  on  the  conditions  in  the  various  yards. 
The  report  has  been  turned  in  and  printed  and  in  that  way  has 
been  received  and  has  been  discussed  here.  It  seems  to  me  the 
next  thing  to  do,  is  to  simply  proceed  with  the  consideration  of 
the  next  report.  I  don*t  think  it  is  necessary  to  take  any  final 
action  on  this  report  at  all. 


Subject  No.  4. 


CONCRETE  TANK  CONSTRUCTION. 


REPORT  OF  COMMITTEE. 

In  its  1911  report  the  committee  attempted  to  show  what  had  been  done 
up  to  that  time  in  this  particular  field  of  concrete  construction  and  to  deter- 
mine whether  or  not  the  concrete  tank  was  practical  and  could  be  recom- 
mended for  railway  service.  Examples  of  tanks  built  for  railway  and  other 
purposes  were  given ;  specifications  were  quoted  either  wholly  or  in  part,  and 
It  was  shown  that  the  concrete  tank  is  practical  and  desirable  where  a  per- 
manent tank  is  contemplated.  It  is  becoming  more  common  to  place  the 
tank  farther  away  from  the  tracks  at  railway  water  stations  and  to  deliver 
water  to  engines  through  pipe  lines  and  stand-pipes,  thereby  making  the 
water  tank  a  more  permanent  structure.  This  decreases  the  necessity  for 
a  structure  that  can  l>e  moved  on  account  of  track  changes  and  make  the 
concrete  tank  possible. 

The  two  great  arguments  in  favor  of  the  concrete  tank  are  permanence 
and  minimum  cost  of  maintenance.  When  the  life  of  the  tank  is  taken  into 
consideration  the  latter  will  more  than  offset  the  increased  cost  of  con- 
struction. The  concrete  tank  is  more  costly  than  the  wooden  or  steel  tank 
but  the  steady  increase  in  the  price  of  lumber  and  the  more  improved  meth- 
ods of  concrete  construction^  are  steadily  reducing  the  difference. 

The  committee  is  of  the  opinion  that  when  subjected  to  the  severest 
winter  weather  the  concrete  tank  will  stand  uo  better  than  tanks  of  other 
materials.  The  above  statement  is  based  on  conversations  with  various  en- 
gineers who  have  had  experience  in  water  supply,  and  at  present  cannot  be 
substantiated  by  facts.  However,  some  concrete  tanks  are  located  where 
they  are  subjected  to  severe  freezing  weather  and  others  are  being  considered 
so  that  it  will  not  be  long  before  this  point  can  be  determined  definitely. 

Many  arguments  are  advanced  against  the  concrete  tank,  the  chief  one 
being  that  poor  workmanship  will  result  in  a  defective  tank  and  this  cannot 
readilj'  be  discovered  or  remedied.  The  statement  is  true,  but  it  is  also  true 
of  all  other  forms  of  construction.  The  remcdv  is  careful,  conscientious  and 
competent  supervision  in  selecting  materials  and  doing  the  work. 

Design. 

When  contemplating  the  building  of  a  concrete  tank  the  design  must 
first  be  decided  upon.  As  this  association  is  more  directly  concerned  in  the 
construction  work  we  will  simply  refer  to  the  1912  report  of  the  American 
Railway  Engineering  Association,  in  which  the  subject  of  design  and  spec- 
ifications  is  very  completely  covered. 

Tanks  may  be  divided   into  three  classes : 

(a)  A  hollow  cylinder  of  which  the  base  forms  the  floor,  either  resting 
on  the  ground  or  under  the  surface  of  the  ground.  To  this  class  belong  large 
tanks  or  reservoirs  for  conserving  large  quantities  of  water  and  those  located 
on  elevated  niaccs. 

(6)  A  hollow  cylinder,  rather  tall  and  having  a  diaphragm  some  dis- 
tance above  the  ground  surface  which   forms  the  floor  of  the  water  reser- 

51 


52  COMMITTEE  REPORT 

voir.     The  lower  portion  of  the  cylinder  forms  the  tower  and  the  enclosed 
space  can  be  utilized  for  pumping  machinery  or  for  storage  purposes. 

(c)  Elevated  tanks  on  towers.  As  a  rule  a  circular  tank  is  decided  on  be- 
cause the  stresses  are  more  easily  provided  for,  but  there  are  cases  where 
for  local  or  other  reasons  it  is  necessary  to  adopt  square  or  oblong  designs. 

Material. 

There  is  no  line  of  work  in  the  broad  field  of  concrete  construction  in 
which  the  care  and  judgment  used  in  the  selection  and  application  of  the 
materials  is  of  more  importance  than  in  tank  construction.  Only  cement  of 
approved  brands  should  be  used.  It  should  be  delivered  on  the  job  in  original 
packages  and  each  consignment  should  be  carefully  tested.  The  sand,  gravel 
and  crushed  stone  must  be  carefully  examined  for  impurities,  and  all  socfa 
containing  impurities  must  be  rejected.  The  sizes  of  the  various  materials 
should  be  carefully  considered  and  the  proportions  to  be  used  determined  in 
order  that  the  resulting  concrete  will  be  as  dense  and  watertight  as  pos- 
sible. Much  has  been  written  of  this  particular  feature  in  connection  with 
concrete  work  in  general,  therefore,  it  is  not  necessary  for  the  committee 
to  elaborate  upon  it.     Our  purpose  is  to  emphasize  good   workmanship. 

MiXTUSB. 

There  seems  to  be  a  wide  difference  of  opinion  regarding  the  kind  of  a 
mixture  that  will  produce  the  most  compact  and  impervious  concrete.  Most 
specifications  call  for  a  wet  mixture,  yet  occasionally  a  dry  mixture  is  spec- 
ified. In  regard  to  the  latter,  Mr.  L.  Heidenrcich  says  in  his  Engineer's  Pock- 
et-Book  of  Reinforced  Concrete,  "  The  author  prefers  for  tanks  a  rather 
dry  mixture  of  one  part  cement  to  four  parts  coarse  sand  well  tamped.  If 
a  wet  mixture  is  used  the  mortar  or  concrete  is  apt  to  contract  in  setting, 
thereby  causins:  initial  compressive  stresses  in  the  steel  reinforcement.  Wh« 
the  tank  is  filled  the  concrete  will  crack  in  various  places  until  the  steel  re- 
ceives its  tension  stress.  This  is  the  common  cause  of  leaky  tanks,  which 
must  be  plastered  or  painted  afterwards.*'  The  decision  as  to  what  is  best 
must  be  left  to  the  engineer  and  is  controlled  by  the  material  available  and 
his  past  experience. 

Waterproofing. 

Regardless  of  whether  any  special  means  are  employed  in  waterproofing 
tanks,  the  careful  selection  and  grading  of  the  aggregate  with  care  in  the 
placing  of  the  same  should  be  followed  as  given  under  the  head  of  "Ma- 
terial." 

There  are  various  methods  of  waterproofing  concrete  in  use  today,  such 
as  mixing  a  certain  percentage  of  crude  oil  with  the  concrete  or  adding  a 
paste,  powder  or  lixiviating  water  to  the  concrete  and  mixing  it  with  the 
cement,  the  mass  of  the  concrete  as  a  whole  or  with  the  water.  There  is  no 
doubt  that  any  of  these  methods  will  produce  an  impervious  concrete.  How- 
ever there  is  always  a  doubt  whether  the  addition  of  any  extraneous  sub- 
stance to  the  cement  will  not  in  time  injure  the  concrete. 

With  properly  graded  material  and  careful  placing  of  the  same  it  is 
possible  to  get  a  concrete  that  would  not  require  more  than  an  application 
c  r  bituminous  paint  on  the  inside  to  prevent  any  seepage  of  water. 

The  cement  gun  has  been  used  quite  successfully  in  waterproofing  rein- 
forced concrete  reservoirs  in  California.  It  was  used  in  giving  a  coating  to 
the  bottom  and  sides  of  the  large  Twin  Peaks  resen'oir  which  was  built  for 
the  city  of  San  Francisco.  This  reservoir  is  370  ft.  loner,  285  ft.  wide  and 
n  ft.  deep,  and  has  a  capacity  of  11,000.000  gallons.  It  is  divided  into  two 
parts  by  a  partition  wall  in  order  that  one-half  of  the  reser\'oir  may  be 
cleaned    and    repaired    without    leaving    the    city    unprotected. 

When  the  reservoir  was  first  built  it  was  found  that  Uiere  was  consid- 
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erable  leakage  and  the  engineers  decided  to  trv  the  cement  gun.  A  mixture 
of  one  part  Portland  cement  to  three  parts  of  jn*aded  sand  was  used  and  to 
this  was  added  a  small  quantity  of  hydrated  lime.  The  coating  put  on  by 
the  cement  gun  varied  in  thickness  from  one-quarter  of  an  inch  at  the  top 
to  one-half  inch  at  the  bottom.  The  concrete  was  kept  thoroughly  wet  be- 
fore the  gunite  was  applied,  and  was  also  kept  wet  for  several  days  after- 
wards. As  soon  as  the  work  of  the  cement  gun  was  finished  the  reservoir 
was  filled  and  while,  at  the  end  of  24  hours  a  slight  seepage  showed  on  the 
wall,  this  disappeared  at  the  end  of  48  hours  and  the  coating  is  apparently 
a  success. 

The  cement  gun' has  also  been  used  in  California  in  coating  tanks  used 
for  the  storage  of  slop  distillate.  This  is  a  comparatively  new  process  and 
is  well  worth  trying  where  the  apparatus  is  available. 

Cost. 

The  first  question  that  naturally  occurs  to  one  when  a  concrete  tank  is 
mentioned  is,  "What  will  it  cost?"  We  have  not  collected  many  data  on 
the  subject,  out  have  tabulated  what  we  have  received  in  such  a  manner 
as  to  enable  one  to  make  an  approximate  estimate  should  he  have  occasion  to 
build   a   tank   under   similar   conditions. 

The  concrete  tank  costs  more  than  other  tanks,  but  the  first  cost  ought 
not  to  be  the  governing  feature.  A  careful  comparison  should  be  made  of 
different  designs  and  styles  of  construction  of  tanks  having  the  same  capacity 
and  serving  tne  same  purpose  and  the  cost  per  annum  in  each  case  arrived 
at.  The  cost  per  annum  is  the  average  cost  per  year  for  the  life  of  the 
structure. 

The  total  cost  is  made  up  of  the  original  cost  of  the  structure;  interest 
on  the  original  cost  for  a  period  equal  to  the  life  of  the  structure;  the  total 
maintenance  charges  during  the  life  of  the  structure;  the  interest  on  the 
maintenance  charges  from  the  time  expenditures  were  made  until  the  end  of 
the  life  of  the  structure;  and  the  risk  or  liability  of  destruction  by  storm  or 
fire,  whether  covered  by  insurance  or  not.  The  total  of  these  items  divided  by 
the  number  of  years  of  life  of  the  structure  equals  the  cost  per  annum. 

The  building  of  concrete  tanks  is  a  comparatively  new  field  and  sufficient 
time  has  not  elapsed  since  the  last  report  to  bring  forth  any  new  devel- 
opments. 

W.  F.  Strouse,  assistant  engineer,  reports  that  the  tank  built  at  Sir 
Johns  Run,  W.  Va.,  for  the  Baltimore  and  Ohio  by  the  Steel  Concrete  Con- 
struction Company,  has  passed  the  severe  winter  of  1911-12  without  showing 
any  bad  effects  and  that  only  a  slight  sweating  or  seepage  has  appeared. 
This  seepage  is  a  common  occurrence  and  begins  to  show  soon  after  the 
tank  is  first  filled.  This  has  usually  disappeared  after  a  few  weeks,  and  tends 
to  prove  the  theory,  that,  whether  it  is  caused  by  the  porousness  of  the 
concrete  or  by  cracks  developing  because  the  concrete  is  stressed  beyond  its 
elastic  limit,  precipitates  from  the  water  soon  fill  up  the  interstices  and  the 
tank  becomes  absolutely  water  tight. 

Another  tank  has  since  been  built  by  the  B.  &  O.  at  Chicago  Junction, 
Ohio,  having  the  same  capacity,  100,000  gallons,  and  the  same  diameter,  25  ft., 
but  the  height  of  the  tank  bottom  above  the  base  of  rail  is  50  ft.  instead  of 
30  ft,  as  at  Sir  Johns  Run.  The  Chicago  Junction  tank  is  really  a  three 
story  structure,  the  basement  being  used  as  a  pump  room,  the  second  story 
for  storage  and  the  third  for  water.  This  tank  was  also  built  by  the  Steel 
Concrete  Construction  Company  of  Pittsburgh.  Both  tanks  were  designed 
and  constructed  under  the  supervision  of  F.  L.  Stuart,  Chief  Engineer. 

In  the  Engineering  News  of  February  1st,  1912,  appeared  an  article  on 
the  failure  of  a  steel  stand  pipe  at  Sheboygan,  Wis.,  on  the  evening  of  Jan- 
uary 15,  1912.  This  stand  pipe  was  erected  in  1887  at  a  cost  of  $13,000,  was 
140  ft.  high  above  foundation  and  was  20  ft.  in  diameter.  The  failure  was 
due  to  ice  forming  in  the  stand  pipe  on  account  of  two  weeks  of  unprece- 
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denied  cold  wealher.  Because  of  the  large  amount  of  water  consurarf  l^* 
pumps  were  run  continuously  to  keep  up  the  supply,  and  as  a  conseflW*' 
there  was  no  eircnlalion  in  the  stand  pipe  and  it  acted  merely  as  a  h»l«"|' 
on  the  system.  An  ice  cap  formed  at  the  lop.  a  thick  layer  of  ice  fornifd  si"" 
bottom  and  the  intcr\vning  space  was  partiallv  filled  with  a  circumfercii^'"'' 
ing  about  2  ft.  in  thickness.  The  amount  of  ice -which  fell  with  the  io»« 
is  estimated  at  950  tons.  Fracture  occurred  at  the  bottom,  pans  of  f" 
lower  rings  being  thrown  100  ft.  away  from  the  foundation  in  the  dirtcaw 
opposite  10  which  the  tower  fell.  If  this  had  been  a  reinforced  eoncrrte  aa 
this   collapse  could   not   have  occurred. 

Mr.  L.  J.  Nfensch,  contractor,  of  Chicago,  has  recently  complfiw  "* 
construction  of  a  600.000  gallon  reinforced  foncreie  tank  for  the  ciiy  of  BO" 
lin,  Ontario.  The  elevated  lank  is  supported  by  a  reinforced  concrete  lo"" 
or  shell.  12  in.  thick  and  PO  ft.  high,  resting  on  a  circular  iiundaiion  13  H- 
wide.  The  tank  is  52  ft.  in  diameter  and  is  designed  tA  carrj  a  Jcpln  "' 
water  of  45  ft.  It  is  surmounted  by  a  dome-shaped  concrete  roof,  ^^'i?' 
lom  of  the  lank  is  a  double  dome  similar  in  design  lo  the  tank  for  iht '-j"' 
cago  City  Railways  Co.,  previously  described.  The  two  domes  art  so  o^ 
signed  that  the  thrnsis  at  their  juncture  nearly  balance  when  the  '"*  ll 
filled.  When  ihe  lank  is  emply  the  ihnisi  of  Ihe  outer  dome  is  mud" 
greater  than  that  of  the  inner  dome  and  this  is  taken  care  of  by  »n  in- 
creased section  of  concrete.  The  section  of  concrete  is  also  miteriallr  '"■ 
creased  at  the  junction  of  the  outCT  dome  and  the  shell   of  the  lank. 

The  reinforcement  of  this  lank  consists  of  high  carbon  sled  squi"  "f 
of  plain   sections.     The  mixture  of  concrete   in  all  portions  of  thf  taut  a 
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The  lower  shell  or  tower  was  built  by  using  wooden  forms  6  ft.  deep, 
and  the  concreting  was  done  at  the  rate  of  from  four  to  six  feel  per  day. 
The  forms  fur  the  lanlc  proper  were  in  sections  3  ft.  1  in.  high  and  8  ft. 
long:  the  outside  forms  were  kept  from  spreading  by  using  tank  hoops. 
Two  sets  of  forms  were  used,  one  on  top  of  the  other,  in  order  that  one  set 
of  forms  would  serve  as  a  support  for  the  next  while  lieing  placed.  A  dam 
of  sheet  steet  nix  inches  wide  was  iml>cdded  ihree  inches  i  ' 
ihe  end  of  each  day's  work. 

This  tank  is  of  special  interest  because  it  Is  the  most  ri 
this  kind  of  which  we  have  been  able  to  ohiain  a  record, — having  been  begun 
in  August  and  completi'd  llie  latter  part  of  November  of  this  year.  It  is  the 
largest  elevated  reinforced  concrete  water  tank  ever  built  and  is  also  the 
largest  elevated  lank  of  any  kind  in  actual  service.  An  elevated  steel  tank 
is  in  existence,  having  a  greater  capacity  hill  il  has  never  been  put  into  use. 
The  construction  of  this  tank  was  successful  and  showed  no  sign  of  leak- 
age or  seepage  after  lieing  filled  with  water. 

An  elevated  concrete  tank  of  an  unusual  design  has  been  built  by  the 
Chicago  City  Railways  Company  to  provide  pressure  tor  its  shop  sprinkler 
!:ystem.  It  has  a  capacity  of  100.000  gallons,  is  30  ft.  in  diameter  and  30  ft. 
high  and  the  tank  bottom  is  75  ft.  almve  the  ground  level.  The  douMe 
dome  bottom  is  entirely  different  from  Ibal  of  other  tanks  mentioned  in  this 

An  eight  inch  wall  was  used  but  the  engineers  say  Ihey  would  reduce 
this  to  six  inches  if  another  lank  were  built.  The  roof  is  of  concrete  and 
spherical   in   shape,   and   the   tower   consists   of   four   posts   spread   to  42   ft. 
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10  in.  centers  at  the  ground  level  in  order  to  clear  the  pump  house  below. 
The  tank  was  designed  by  Hugo  Schrnjdt,  superintendent  of  buildings  for 
the  railway  company,  and  built  by  L.  J.  Mensch,  contractor. 

La.st  year  the  city  of  Norway,  Mich,,  built  a  concrete  lank  in  connertion 
with  its  gravity  water  supply  system.  The  tank  has  a  capacity  of  300.000 
gallons,  is  43  ft.  high  with  an  inside  diameter  of  35  ft.  and  has  walls  13 
inches  in  thickness.  The  lank  rests  on  a  solid  rock  base  and  is  entirely  above 
the  ground.  The  following  is  quoted  from  Engineering  and  Contracting  with 
the  permission  of  L.  R.  Howson,  resident  engineer  for  Alvord  &  Burdick 
of  Chicago,  who  contributed  the  article; 

"  The  forms  were  buili  in  sections  5  ft.  in  length  by  3  ft.  in  height,  and 
two  complete  inside  and  outside  rings  were  used.  The  forms  were  of  l-io. 
clear  lumber,  dressed  on  one  side  and  two  edges  and  nailed  into  a  vertical 
nosilion.  Before  the  forms  were  used  thev  were  given  two  coats  of  heaiy 
black  oil  to  prevent  the  cracking  and  swelling  of  the  wood.  Each  time  the 
forms  were  shifted  they  were  given  a  coating  of  paralfine  oil  to  keep  the  con- 
crete from  adhering  to  them,  care  being  exercised  to  allow  no  oil  to  drip  on 
the  concrete  joint  surface  and  destroy  the  bond.  The  forms  were  handed  to- 
gether with  two  rings  of  H  in.  rods  drawn  tight  with  ttimbucklcs.  The  ap- 
pearance of  the  finished  lank  would  have  been  improved  by  using  a  light 
galvaniied  lining  for  the  outside  forms.  Before  the  walls  were  5taned,  a 
complete  inside  framework  to  carrv  the  dome  and  bracing  was  construrted, 
and  a  lower  to  carry  the  hoisting  cages. 

"The  steel  was  of  ihe  plain  circular  bar  type,  having  an  elastic  limit 
of  50,000  lbs.  per  sq.  in.  It  was  originally  intended  to  use  "  deformeil " 
bars,  but  the  grr^at  difficulty  experienced  in  bending  these  bars  in  a  plane 
caused  the  adoption  of  the  plain  section.  The  bars  were  1-in.  and  ?ii-itL  in 
diameter  and  were  placed  in  two  circles  for  the  bottom  18  ft.  of  wall,  the 
upper  part  having  but  one  ring.  One-half  inch  circular  rods  were  placed 
vertically  at  IS  ft.  intervals  to  serve  as  tie  rods.  The  bottom  was  reinforced 
in  two  directions  to  care  for  temperature  stresses.  The  dome  was  rein- 
forced with  woven  wire.  Special  care  was  used  to  keep  the  bars  a  sufBctent 
distance  apart  to  insure  a  perfect  bond  on  all  sides  of  the  bar.  The  toinls 
of  the  bars  were  made   without  the  use  of  clips,   the  bars  being  lapped  SO 
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diameters  and  held  apart  at  least  one  diameter.  All  joints  were  staggered 
one-eighth  (he  circumference  and  two  bars  made  one  ring  around  the  tatik, 
C^re  was  used  throughout  the  work  lo  prevent  the  shifting  of  forms  or  of 
steel  after  the  concrete  had  begun  to  set.  The  steel  was  all  bent  to  shape 
on  the  ground  witn  templates  and  an  eye  bar  at  a  cast  of  50  cents  per  cu. 
yd.  of  concrete.  Bending  and  placing  liie  steel  cost  $5  per  ton.  The  chief 
details  of  the  design  are  shown  in  the  accompanying  drawing. 

The  concrete  was  a  1:  1:  2  mixture;  earlier  difficuhies  with  a  1:  2:  4 
having  demonstrated  Ihat  Ihe  addilioiial  expense  of  a  1:  1:2  mixture  in 
waterproof  work  is  well  jnstificd.  The  brand  of  cement  was  the  "Huron" 
and  tests  of  samples  sent  lo  Robt.  W.  Hunt  &  Co.  showed  a  neat  strength 
oi  398   lbs.  per  sq,  in.  in  24  hgnrs,  and  760  lbs.  per  sq.  iiu  in  7  days;  a  1:  3 
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mixture  tested  123  lbs.  per  sq.  in.  in  24  hours  and  373  lbs.  in  /  ^j^jj^asij 

**  'l  ne  stone  was  specified  as  between  %  in.  and  ^  in.  in  sizf^  -^^nta^ 
first  obtained  from  local  gravel  pits,  but  due  to  the  very  small  pej\j  ^^^p,  % 
material  screened  out  of  the  required  size,  crushed  stone  .was  shipper,  j^^ 
point  nearly  300  miles  distant,  and  this  item  of  stone  cost  materia 


iNCRETE   TANK    CONSTRL'CTrON' 


m 
n 

■■I 


'ti 


^£7Wi  OF  Inverted  Dome 


1 

• 

i 

5! 

8 

i.. 

Ss.'. 

■j 

■3 

■= 

a 

V 

"■* 

iji^iS 

"'^i»S 

\^ 

I-- 

j!  '  '* 

i:. 

■- 

■1 

■' 

,  :,!,; 

:...::. 

-■■■- 

l:< 

■  '  ■  s 

3 

s 

S 

s 

S 

ES 

■ atS'S 

VS^lK 

SSSI 

I 

i 

1 

'i     li     i 

COMMITTEE   REPORT 


ihe  eoncreic  coat.     Escelleni  sharp  clean   sand  was  found  at  a  pit  near  iht 
standpipe  site. 

The  eetneiit  was  mixed  with  10  per  cent  by  volume  of  hydrated  lime  ("f 
waterproofing.  All  mixing  was  done  bv  hand  labor  and  great  care  »-as  nstJ 
to  sec  that  the  mixture  left  the  board  as  uniform  as  possible.  The  con- 
crete was  all  3  wet  mixture,  but  not  so  sloppy  that  the  stone  would  settle 
to  the  bottom  when  the  concrete  was  spaded.  Three  feet  ot  concrete  wall 
was  placed  per  day,  Ihe  rest  of  the  time  being  nsed  in  raising  the  lower  set 
of  forms  and  placing  the  steel  ready  for  Ihe  next  day's  work.  Working  '<" 
this  way.  the  difficulty  of  securing  watertight  joints  is  mnch  greater  than 
where  only  brief  rest  periods  are  allowed  between  pourings.  Before  platii* 
,   the   top   of  the  previous   day's   work   was   roughened  and  cleaned. 
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then  covered  with  a  ^  in.  layer  of  1 :  1  mortar  in  which  the  cement  contained 
10  per  cent  hydrated  lime  upon  which  the  concrete  was  placed.  Both  form 
faces  were  spaded  carefully  with  mortar  hoes  which  had  been  straightened, 
and  upon  the  removal  of  the  forms  no  stones  were  visible  at  the  surfaces  of 
the  walls. 

"The  roof  is  a  reinforced  concrete  dome  4  in.  thick  at  the  crown  and 
6  in.  thick  at  the  springing  line,  and  reinforced  with  American  Wire  Com- 
pany's woven  wire.  The  forms  were  supported  upon  a  series  of  trusses 
which  rested  upon  the  inside  scaffolding  for  the  walls.  The  face  boards  of 
1-in.  lumber  were  well  soaked  and  drawn  to  the  spherical  surface  of  the 
dome.  The  concrete  for  the  dome  was  a  1:2:4  mixture  and  was  mixed  quite 
dry,  so  that  it  could  be  placed  upon  the  spherical  surface  without  sliding. 
A  low  parapet  was  constructed  and  the  roof  drained  to  one  point  at  which 
was  located  the  overflow  of  the  tank  which  also  carried  roof  drainage. 

'*After  the  entire  tank  was  completed  it  was  given  three  coats  of  plaster 
inside,  mixed  in  the  proportions  of  1  part  cement,  V/2  parts  sand,  %  part 
hydrated  lime  and  hydratite.  The  first  coat  of  %  in.  thickness  was  applied 
rough,  and  while  still  wet  was  covered  with  a  second  coat  about  %  in.  thick 
which  was  brought  to  a  wood  floated  surface;  this  was  next  gone  over  with 
a  brush  coat  and  brought  to  a  very  smooth  troweled  finish.  The  plaster  was 
applied  in  circumferential  strips  6  ft.  in  height,  and  the  cost  of  the  three 
coats  per  sq.  ft.  of  surface  was  7%  cts. 
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'"  Upon  ihe  complclion  of  the  entire  tank.  i(  was  filled  and  allowed  to 
stand  48  hrs.  and  no  change  in  the  water  level  conld  be  detected.  For  the 
first  week,  however,  some  sweating  was  noticeable,  but  in  only  on*  place 
was  it  of  enough  consequence  to  gather  and  flow,  and  this  evaporated  before 
it  was  3  ft.  b«low  where  it  first  appeared.  No  attempt  was  made  to  rem- 
edy the  sweating  other  than  tmptying  the  tank  and  refillinc  in  two  dais~ 
but  within  ten  days  all  discoloration  disappeared  and  no  sweaiinn  has  since 
been  apparent.  The  tank  received  a  severe  winter's  test  during  the  past 
winter  when  ice  over  2  ft.  in  thickness  covered  the  top  and  extended  around 
the  side  walls  of  the  tsnk  well. 

"The  more  successful  waterproof  construction  effected  in  this  tank  using 
a  1 :  1:2  mixture  than  in  others  built  under  the  same  supervision  and  care 
but  of  1:  2t  4  mixture,  seems  to  justify  the  additional  expense  for  cemenL 
The  plaster  is  also  an  effective  'waterproofing  aid'  although  how  large  a 
part  of  the  sood  results  obtained  here,  are  due  lo  the  plaster  and  the 
1:1:2  mixture  respectively  is  a  matter  of  personal  opinion.  Results  se- 
cured by  plastering  other  large  tanks  of  1  :  2:  4  mixture  would  seem  lo  in- 
dicate that  the  mixture  was  more  important  than  the  plaster  face." 

The  total  weight  of  the  reinforcing  material  in  the  tank  is  45.400  !!»■ 
The  outside  surface  of  the  tank  was  not  given  any  treatment  except  that 
rough  places  where  the  forms  were  joined  were  chiseled  off  to  give  a 
smooth  appearance.  The  tank  is  quite  a  distance  from  the  town  and  the 
nearest  street  is  about  300  ft.  away.  From  that  distance  the  tank  presents  i 
smooth  appearance.  The  plans  were  made  by  Alvord  &  Burdick,  hydraulic 
and   sanitary   engineers   of  Chicago,   and   L.   J.   Mensch   was  the  contractor. 

In  connection  with  the  water  power  developments  at  Ef^ratah,  New 
York,  built  by  the  Mohawk  Hydroelectric  Company,  a  sur^e  tank  of  concrrte 
was  constructed.  The  following  quoted  from  the  Engineering  Record  of 
November  15,  1911.  is  of  interest  in  explaining  the  mixing  of  concrete  and 
the   water  proofing:     "SURGE   TANK:— The   surge   tank   is  a  cylindrical 
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concrete  structure  25  ft.  in  diameter  and  about  50  ft.  high.  The  concrete 
was  mixed  with  an  excellent  grade  of  sand  and  with  crushed  stone  that 
passed  through  a  1-in.  screen,  averaging  about  ^  in.  in  size.  The  voids  in 
this  stone  were  determined  and  sand  proportioned  slightly  in  excess.  The 
voids  in  the  sand  were  determined  and  cement  slightly  in  excess  added.  The 
resulting  mixture  was  approximately  1  part  cement,  1.8  parts  sand  and  2.5 
parts  broken  stone.  The  forms  were  removed  the  day  following  the  jrtacing 
of  the  concrete,  and  the  interior  painted,  while  still  green,  with  two  coats  of 
neat  cement  wash.  Although  the  tank  was  constructed  in  cold  weather, 
requiring  protection  by  canvas  and  the  use  of  steam  coils  on  the  fresh  con- 
crete  it    is    said    that    an   absolutely   tight    job    was    obtained." 

In  the  Railway  &  Engineering  Review  of  Dec.  5th,  1911,  is  a  descrip- 
tion of  a  fuel  oil  installation  on  the  Great  Northern  Ry.  and  the  drawings 
show  concrete  sumps  built  in  connection  therewith.  These  sumps  are  22  ft. 
inside  diameter,  7  ft.  high  and  have  a  capacity  of  approximately  18,000  gal- 
lons. The  article  does  not  explain  the  construction  of  these  sumps,  but  the 
drawings  shown  indicate  clearly  the  manner  of  placing  the  reinforcement, 
and  far  that   reason   they  are  of  interest. 

The  town  af  Waverly,  Ohio,  built  a  concrete  water  tower  with  a  capac- 
ity of  120,000  gallons,  beginning  the  work  late  in  the  fall  of  1910.  When 
about  half  finished  the  extreme  cold  weather  obliged  them  to  stop  work 
and  it  was  completed  in  February,  1911.  The  tests  made  in  May  1911,  were 
very  satisfactory  and   showed   no   ill   effect  on  account  of  the  interruption. 

This  tower  rests  on  an  octagonal  foundation  22  ft.  in  diameter  and  7 
ft.  deep,  which  also  forms  the  floor  of  the  tank.  Horizontal  reinforcement 
was  placed  when  within  18  inches  of  the  top  of  the  foundation  consisting 
of  }i  in.  rods  bent  at  right  angles,  the  horizontal  part  being  about  4  ft. 
long,  spaced  18  inches  and  about  4  inches  from  the  outer  side  of  wall.  A  % 
in.  rod  was  placed  in  the  angle  and  the  perpendiculars  were  wired  to  it. 

Drawings  are  submitted  showing  details  of  construction  of  two  rein- 
forced concrete  reservoirs  built  by  the  Chicago,  Milwaukee  &  St.  Paul.  The 
one  Duilt  at  Milwaukee  Shops,  Wis.,  in  1906  is  rectangular  in  shape,  22  ft. 
8  inches  wide,  73  ft.  4  inches  long  and  9  ft.  deep  with  a  capacity  of  100,000 
gallons.  It  is  placed  below  the  surface  of  the  ground  and  has  proven  very 
satisfactory.  The  second  is  a  circular  concrete  reservoir  40  ft.  in  diameter 
and  12  ft.  deep  with  a  capacity  of  100,000  gallons,  now  under  construction 
at  Godfrey,  111.  Another  tank  was  built  at  Corliss,  Wis.,  in  1910,  which 
is  35  ft.  in  diameter  and  9  ft.  deep,  with  a  capacity  of  60,000  gallons. 

The  Baltimore  &  Ohio  has  recently  completed  two  concrete  water  tanks 
55  ft.  in  diameter  and  12  it.  in  depth  at  the  new  water  station,  which  will  be 
known  as  Miller.  W.  Va.,  located  at  the  west  end  of  the  Cherry  Run 
Yard.  These  tanks  have  a  capacity  of  about  200.000  gallons  each  and  were 
constructed  in  accordance  with  the  details  shown  on  the  accompanying  plan. 
The  location  is  along  a  steep  hillside  on  a  shelf  or  bench  formed  by  cutting 
away  the  earth  and  rock  at  an  elevation  of  about  50  ft.  above  the  track 
level,   where   the   penstocks   are    located. 

The  site  was  levelled  down  to  the  established  elevation  by  cutting  away 
the  earth  and  rock  where  it  was  above  grade  and  by  building  up  concrete 
ribs  to  support  the  bottoms  where  it  was  below.  About  one  half  of  the  total 
area  occupied  by  the  two  tanks  is  solid  rock,  and  the  balance  compact  clay 
with  the  concrete  ribs  above  mentioned  which  were  carried  down  to  a  satis- 
factory  bearing    material. 

When  the  site  was  ready,  forms  were  constructed  for  placing  the  bot- 
toms of  both  tanks.  The  concrete  for  each  l)ottom  was  placed  at  one  pour- 
ing. Short  sections  of  reinforcing  rods  were  l)ent  and  set  up  in  the  con- 
crete in  the  location  of  all  columns  and  in  the  grooves  around  the  outer 
edge  of  the  l)ottom  to  which  to  splice  the  reinforcin<y  material  for  columns 
and  outer  walls.  As  soon  as  the  concrete  had  properly  set.  forms  and  rein- 
forcing rods  were  set  up  for  the  wall  of  one  tank,  the  concrete  for  which 
was  all  placed  at  one  operation  without  interruption.  The  columns,  beams 
and  roof  were  not  poured  until  the  walls  were  sufficiently  set  to  allow  the 
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removal  of  the  foims,  immediately  after  which  they  were  nibbed  down  to 
proper  surface.  The  construction  of  the  second  tank  was  similar  to  that  of 
the  first,  the  forms  and  other  material  being  used  a  second  time.  All  con- 
crete was  of  1 :  2 :  4  mixture.  Hydrated  lime  in  the  proportion  of  8  per  cent 
of  the  volume  of  Portland  cement  was  used  for  waterproofing  purposes.  As 
far  as  possible  the  wall  forms  were  held  in  position  by  braces  from  the  out- 
side, the  only  connection  between  the  outer  and  inner  circle  being  sufficient 
wires  to  hold  the  spacing  strips  in  position.  These  wires  were  cut  a  short 
distance  beneath  the  surface  of  the  concrete  and  the  place  carefully  cemented 
up  before  the  concrete  had  dried  out,  the  object  bein^  to  prevent  all  metal 
from   showing  on   the  surface. 

The  arrangement  of  the  reinforcing  material  is  shown  on  the  plan. 
Where  splices  in  the  column  occurred  the  lap  was  30  diameters  and  the  rods 
were  secured  with  No.  12  annealed  wire.  The  horizontal  circular  rods  of 
the  walls  were  lapped  30  diameters  and  clamped  with  Crosby  wire  rope  dips. 
The  vertical  rods  in  the  walls  were  wired  to  the  hdrizontal  rods  with  No. 
12  annealed  wire.  The  bottom  was  reinforced  with  No.  38  triangle  mesh 
made    by    the   American    Steel    &    Wire    Company. 

After  the  tanks  were  completed  the  inside  of  the  walls  was  given  an 
application  of  **  por-seal."  After  this  had  thoroughly  dried  these  surfaces 
were  given  a  coat  of  Carey's  asphaltic  damp-proof  paint.  These  tanks  have 
been  filled  with  water  for  the  past  thirty  days  and  while  there  was  some 
seepage  when  they  were  first  filled,  all  pores  have  now  apparently  closed  up. 
and  at  the  present  time  the  outer  surfaces  of  the  walls  are  almost  perfectly 

^^y-  .      .  .      . 

A  distinct  departure  from  the  general  design  is  a  tank  built  quite  rt- 
cently  by  the  Victorian  Railways  in  Australia.  It  is  a  hollow,  inverted, 
frustrated  cone  of  reinforced  concrete  resting  on  a  hollow  cylinder  or  tower 
of  brick.  This  funnel  shaped  structure  has  an  inside  diameter  at  the 
top  of  25  ft.  6  in.  and  the  water  reservoir  is  12  ft  deep  from  the  highest 
part  of  the  floor  to  the  high  water  mark.  The  diameter  of  the  water 
reservoir  at  the  bottom  is  8  ft.  6  in.  The  brick  tower  has  an  outside  diam- 
eter of  9  ft.  3  in.  and  is  20  ft.  high.  The  total  height  of  the  structure 
above   foundation    is   35    ft.   6   in. 

This  funnel  shaped  tank  has  a  capacity  of  20,000  gallons,  and  while  it  is 
an  odd  looking  structure  it  has  the  advantage  of  giving  the  maximum  of 
water  at  the  maximum  head  and  materially  reducing  the  total  weight  of 
the  structure.  This  design  is  of  interest  particularly  because  it  shews  that 
it  is  not  necessary  to  confine  ourselves  to  the  old  established  and  well 
beaten  paths.  Some  photographs  and  a  drawin<r  are  reproduced  as  a  part  of 
this  report,  and  the  following  specifications  are  interesting. 

F.  E,  Weise, 

W.   H.   FiNLEY, 

W.  M.  Clark, 
D.  G.   MussER, 
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^APPENDIX. 

SPECIFICATIONS    FOR    REINFORCED    TANK    AT    DANDENONa 
VICTORIAN  RAILWAYS.  NEW  SOUTH  WALES, 

AUSTRALIA. 

Nature  of  Works. — The  works  comprise  the  construction  and  erection 
of  a  20,000  gallon  reinforced  concrete  tank  on  a  brick  tower,  and  the  supply- 
ing, laying  and  fixing  of  cast  iron,  wrought  iron  and  steel  inlet  and  outlet 
pipes,  ladders,  ballcock,  etc.,  at  the  Dandenong  railway  station,  in  strict 
accordance  with  the  drawings  and  the  annexed  conditions  of  contract  and 
schedule  and  this  specification,  and  to  the  satisfaction  in  every  respect  of 
the  proper  chief  officer;  also  the  maintenance  of  the  same  as  provided  for 
in   clause   No.   34   of   the   said   conditions   of  contract. 

Carriage  of  Materials. — The  cast  and  wrought  iron,  iron  pipes  and 
ironwork  for  use  in  connection  with  this  contract  will  be  carried  free  on  the 
Victorian  Railways  provided  that  they  be  consicrned  on  a  departmental  con- 
signment note,  which  on  the  contractor's  apnlication  will  be  furnished  to 
him  by  the  superintending  officer,  and  the  contractor  will  be  liable  to  pay 
full  freight  on  all  such  cast  and  wrought  iron,  iron  pipes  and  ironwork  if 
not  consigned  as  aforesaid.  The  contractor  shall  pay  full  freight  on  all 
materials  carried  by  rail  excepting  the  cast  and  wrought  iron,  iron  pipes  and 
ironwork   as   aforesaid. 

Drawings, — The  drawings  referred  to  in  this  contract  are:  No.  1— 
20,000  gallon  reinforced  concrete  tank,  litho.  No.  377-09  (amended),  and 
such  other  drawings  as  the  proper  chief  officer  may  from  time  to  time  make 
and  supply  to  the  contractor. 

Interference  and  Precautions. — The  works  are  to  be  carri^  out  by 
the  contractor  in  such  a  manner  as  not  to  interfere  with  or  damage  or  be  the 
cause  of  damage  to  any  property  or  rolling  stock  or  any  other  thing  what- 
soever belonging  to  the  corporation,  and  in  such  a  manner  as  not  to  inter- 
fere in  any  way  with  the  traffic  or  business  of  the  corporation  or  with  any 
other  work  or  contract  that  may  be  in  progress  on  any  railway  line  or  prem- 
ises, and  no  line  of  railway  or  any  other  portion  of  the  railway  premises 
shall  on  any  account  or  for  any  reason  or  cause  whatsoever  be  obstructed 
by  the  contractor  without  the  written  i)ermission  of  the  proper  chief  officer 
or  the  superintending  officer  previously  obtained,  and  the  contractor  shall 
provide,  maintain,  and  take  all  precautions  wnich  may  be  requisite  for  the 
convenience  and  safety  of  the  public  and  the  protection  of  life  and  property, 
or  which  may  be  required  or  ordered  by  the  proper  chief  officer  or  the  su- 
perintending   officer. 

In  the  event  of  the  contractor's  failure  or  neglect  to  carry  out  the  works 
and  provide,  maintain,  and  take  all  precautions  in  strict  conformity  with  and 
with  due  observance  of  the  provisions  herein  contained,  then  in  every  such 
case,  as  often  as  the  same  shall  occur,  the  contractor  will  be  held  responsible 
and  liable  for  any  loss  or  damage  whatsoever,  which  in  the  judgment  of  the 
proper  chief  officer  shall  have  been  sustained  by  the  corporation  owing  to 
any  such  failure  or  neglect  by  or  on  the  part  of  the  contractor,  and  the 
amount  of  any  such  loss  or  damages  as  assessed  by  the  proper  chief  officer  may 
from  time  to  time  be  deducted  by  the  corporation  from  any  money  due  or 
which  may  become  due  to  the  contractor 

Excavation   for   Foundations. 

All  excavation  required  in  any  position  or  form,  whether  in  earth  or 
rock,  shall  be  taken  out  to  the  depths,  forms,  and  dimensions  shown,  or  as 
the  proper  chief  officer  or  the  superintending  officer  may  direct,  and  no  work 
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shall  be  proceeded  with  on  any  foundations,  etc.,  until  such  excavation  sh^U 
have  been  approved  by  some  one  of  such  officers.  All  slopes  of  cuttings  and 
embankments  are  to  be  neatly  trimmed  to  the  inclinations  shown  on  the 
drawing  or  such  other  inclinations  as  the  nroper  chief  officer  or  the  super- 
intending officer   may  direct. 

The  earth  is  to  be  deposited  in  six-inch  lavers  and  well  rammed  round 
all    foundations,  pipes,  etc.,  and   where  ordered. 

SURPLUS  Earth. — All  surplus  earth  is  to  be  deposited  where  and 
trimmed  as  directed  by  the  proper  chief  officer  or  the  superintending  officer, 
the    lead    not    to    exceed    20   chains. 

Side  Cuttings. — Should  any  earth  be  required  for  embankments,  ap- 
proaches or  footpaths,  or  for  completing  any  portion  of  the  work,  the  same 
shall  be  taken  from  side  cuttings,  which  are  to  be  excavated  by  the  con- 
tractor in  such  situations  and  of  whatever  forms  and  extent  the  proper  chief 
officer  or  the  superintending  officer  may  direct,  the  lead  not  to  exceed  20 
chains. 

Where  necessary  the  water  shall  be  properly  and  eflfcctually  pumped  out 
of  the  cuttings,  trenches,  etc.,  and  the  sides  of  the  same  properly  shored  and 
planked  up.  All  slips  .that  may  occur  are  to  be  removed  by  the  contractor 
at  his  sole  expense,  and  the  foundations  must  be  kept  dry  until  the  con- 
crete,   etc.,    is    properly    set    and    consolidated. 

The  rate  per  cubic  yard  for  excavation  for  foundations,  etc.,  is  to  in- 
clude the  cost  of  depositing  'the  surplus  earth  where  directed,  all  ramming, 
trimming,  etc.,  and  every  appliance  necessary  for  the  completion  of  the 
work,  also  all  additional  expense  incurred  in  repairing  slips  and  damage  by 
floods   or   any   other   cause. 

Only  the  Net  Quantity  Paid  For. — Only  the  net  quantity  of  exca- 
vation actually  necessary  in  the  judgment  of  the  proper  chief  officer  or  the 
superintending  officer  for  the  purpose  of  receiving  foundations,  etc.,  will  be 
paid  for,  and  any  excavation  in  excess  of  that  which  is  required  for  such 
purpose  (which  the  contractor  may  for  his  own  convenience  or  safety  take 
out)  will  not  be  paid  for,  but  the  space  caused  by  such  excess  excavation 
shall  be  filled  with  approved  material  rammed  in  to  the  satisfaction  of  the 
proper  chief  officer  or  the  superintending  officer  by  the  contractor  at  his  own 
expense. 

Cement. — All  cement  must  comply  with  the  "  Standard  Specifications  for 
Portland    Cement    for    the    State    of    Victoria." 

Brickwcrk. — The  bricks  are  to  be  machine  nressed,  specially  moulded 
to  suit  radius  of  tower,  of  approved  make,  sound,  hard  and  well  burnt.  The 
beds  and  joints  are  to  be  full  of  mortar  and  the  joints  are  to  be  neatly 
struck;  no  grouting  will  be  allowed;  the  height  of  everv  five  courses  shall 
be  16^  in.  All  bricks  are  to  be  thoroup^hly  welted  before  being  laid,  and  shall 
be  laid  in  approved  bond.  Spaces  are  to  be  left  for  tne  inlet  and  overflow 
pipes  as  shown. 

Bluestone. — The  bluestone  is  to  be  perfectly  sound,  free  from  honey- 
comb and  all  other  defects,  quarry  faced  and  fine  axed  in  door  jambs  and  in 
weathering  and  surface  of  coping  and  is  to  be  shaped  to  the  radius  of  the 
tower.     Spaces  arc  to  be  left  for  the  inlet  and  overflow  pipes  where  directed. 

Foundations  to  Tower. 

Cement  Concrete  (6  to  1). — The  cement  concrete  .shall  consist  of  one 
part  by  measure  of  Portland  cement  of  quality  specified,  two  parts  of  clean, 
sharp,  coarse  sand,  one  part  of  bluestone  screening's  broken  to  }i  in.  gauge, 
and  three  parts  of  broken  bluestone.  broken  to  2  in.  gauge,  all  to  be  mixed  in 
a  dry  state,  then  thoroughly  incorporated  with  the  proper  quantity  of  water, 
and  used  fresh. 
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.  The  concrete  shall  be  spread  in  layers  of  not  more  than  12  in.  thick,  and 
be  thoroughly  consolidated  by  ramming.  When  required,  the  concrete  shall 
be  closely  packed  rourjd  the  castings,  bolts,  plates,  etc,  and  finished  in 
frames,  where  required,  to  the  forms  and  dimensions  shown  by  the  drawings. 
No  masonry,  brickwork,  or  ironwork  must  be  commenced  upon  any 
concrete  foundations  until  such  foundations  have  been  approved  by  the 
proper    chief    officer    or    the    superintending    officer. 

Reinforced  Concrete  Tank. 

Steel. — The  steel  rods  are  to  be  of  the  best  quality,  and  of  approved 
brand  and  make,  tough  and  ductile,  well  and  cleanly  rolled  to  the  full  sec- 
tion, and  free  from  scales,  blisters,  laminations,  and  defects  of  every  sort 
They  are  to  have  a  tensile  streryj^th  of  not  less  than  27  tons,  nor  more  than 
31  tons,  with  an  elongation  of  at  least  20  per  cent  in  a  length  of  8  in.  and 
must  stand  being  doubled  over  and  bent  flat  on  themselves  without  frac- 
ture. The  rods  shall  present  a  clean  surface  to  the  concrete  and  be  free 
from  mud,  dirt  and  other  foreign  substances.  If  the  steel  has  more  than  a 
thin  film  of  rust  on  it,  it  shall  be  thoroughly  cleaned  with  wire  brushes  before 
being  placed  in  the  work. 

The  steel  shall  be  placed  in  the  forms  accurately  and  secured  against 
disturbances  while  the  concrete  is  being  placed  and  tamped,  and  every  pre- 
caution shall  be  taken  to  ensure  that  the  steel  occupies  exactly  the  position 
in  the  finished  work  as  is  shown  in  the  drawing.  The  rods  shall  be  well 
tied  together  at  each  intersection  with  No.   16  gauge  wire. 

Cement  Concrete  (5  to  1). — The  cement  concrete  shall  consist  of  one 
part  by  measure  of  Portland  cement  of  quality  specified,  two  parts  blue  stone 
screenings,  all  to  pass  a  ^  in.  ring,  three  parts  Wuestone  toppings  to  be 
mixed  in  a  dry  state  and  then  thoroughly  incorporated  with  the  proper 
quantity  of  water  and  used  fresh. 

The  concrete  shall  be  a  good  wet  mix  and  deposited  in  such  a  manner 
as  not  to  cause  a  separation  of  the  mortar  from  the  coarse  aggregate.  The 
concrete  shall  be  placed  in  the  forms  as  soon  as  possible  after  mixing,  and 
in  no  case  shall  the  concrete  be  used  if  more  than  one  hour  has  elapsed  since 
the  addition  of  its  water.  The  concrete  shall  be  deposited  in  horizontal 
layers  not  exceeding  12  in.  in  height,  and  thoroughly  tamped  with  tampers 
of  such  form  as  the  circumstances  require.  Before  the  placing  of  the  con- 
crete is  suspended  the  joint  to  be  formed  shall  be  in  such  place  and  shall 
be  made  in  such  manner  as  the  proper  chief  officer  or  the  superintending 
officer  may  direct.  Whenever  fresh  concrete  joins  the  concrete  that  has 
set,  the  old  concrete  shall  be  roughed,  cleaned  and  thoroughly  slushed  with 
a  grout  of  neat  cement  and  water. 

Cement  Rendering,  Etc — After  the  removal  of  the  forms,  the  inside 
surface  of  the  tank  is  to  be  roughened  and  cleaned,  and  the  surface  grouted 
with  neat  cement  and  rendered  with  ^  in.  of  2  to  1  cement  mortar,  com- 
posed of  one  part  Portland  cement  and  two  parts  of  clean,  sharp,  coarse 
sand.  The  concrete  shell  of  the  tank  is  to  measure  5  in.  in  thickness  after 
inside  rendering.  All  holes  and  blemishes  on  the  outside  surface  are  to  be 
neatly  pointed  up  with  1  to  1  cement  mortar,  and  the  whole  outside  surface 
washed  down  with  a  grout  of  neat  cement.  No  pointing  up  or  finishing  the 
outside  surface  shall  be  done  until  the  latter  has  been  inspected  by  the  su- 
perintending officer. 

Pipes,  Bolts,  Fittings,  Etc. — Provision  must  be  made  for  building  in  as 
the  work  proceeds  all  bolts,  pipes,  ferrules,  etc.,  for  fixing  the  ironwork. 
Should  it  be  necessary  to  bore  holes  in  or  cut  into  the  finished  concrete  the 
authority  of  the  proper  chief  officer  must  be  obtained  before  so  doing. 

Forms. — The  forms  shall  be  accurately  made  and  sufficiently  substan- 
tial to  preserve  their  shape,  and  shall  be  thoroughly  tied  and  braced  together, 
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and  so  supported  from  the  scaffolding  that  the  pressure  of  the  concrete  or 
the  movement  of  the  workmen  and  materials  shall  not  throw  them  out  of 
place.  The  forms  shall  also  be  sufficiently  tight,  so  as  not  to  permit  of 
any  of  the  concrete  leaking  out.  All  to  the  satisfaction  of  the  proper  chief 
officer  or   the  superintending  officer. 

Before  placing  the  concrete  the  insides  of  all  forms  shall  be  thoroughly 
cleaned  of  all  dirt,  chips,  nails  and  rubbish  of  every  description.  The  sur- 
faces of  all  forms  shall  be  covered  with  soft  soap,  mineral  oil,  or  whitewash  to 
prevent  their  sticking  to  the  concrete. 

The  forms  for  the  outside  of  the  tank  shall  be  of  tongued  and  grooved 
boarding,  dressed  smooth,  and  covered  with  oil  paper,  canvas  or  other  ma- 
terial, so  as  to  present  a  smooth  and  even  surface  to  the  concrete.  They  are 
to  be  free  from  ridges,  grain  marks  or  other  blemishes.  These  forms  for 
the  inside  can  be  left  rough.  The  forms  are  to  be  left  in  place  for  at  least 
seven  days,  and  for  as  much  long^er  time  as  the  proper  chief  officer  or  the 
superintending  officer  may  direct. 

Cast  Iron. — All  castings  shall  be  made  to  the  exact  forms  and  dimen- 
sions shown  on  the  drawings,  or  as  approved  by  the  proper  chief  officer,  and 
all  cast  iron  shall  be  of  the  best  strong  grey  iron,  clean  in  the  skin,  free  from 
blow-holes,  honeycomb,  or  other  imperfections  or  impurities. 

Cast  Iron  Test  Bars. — The  contractor  is  to  cast,  if  ordered,  with  each 
and  every  casting  of  iron  for  use  on  the  works  of  this  contract  at  least  one 
test  bar,  in  the  presence  of  the  proper  chief  officer  or  the  superintending 
officer. 

Every  such  test  bar  is  to  be  3  ft.  6  in.  long  by  2  in.  deep  by  1  in.  broad, 
and  when  placed  on  supports  3  ft.  0  in.  apart,  shall  sustain  a  load  of  not  less 
than  26  cwt.  at  the  centre  without  breaking. 

Wrought  Iron  Pipes. — All  wrought  iron  pipes  are  to  be  best  galvanized 
iron  pipes,  free  from  all  defects,  and  provided  with  the  necessary  flanges, 
couplings,  bends,  insertion,  etc. 

Outlet. — ^The  lower  length  of  the  down  pipes  is  to  be  of  No.  10  gauge 
steel,  spiral  riveted,  8  in.  inside  diameter,  in  one  length,  with  angle  iron 
flanges  and  insertion  joints  top  and  bottom.  It  is  to  be  bolted  to  the  cast  iron 
footstep  bend  at  the  bottom,  and  to  the  cast  iron  reducing  piece  at  the  top. 
The  pipe  is  to  be  dipped  in  an  approved  mixture  of  tar  composition. 

The  upper  length  of  the  downpipe  is  to  be  composed  of  a  cast  iron  re- 
ducing piece,  a  cast  iron  pipe  with  funnel-shaped  mouth  bottom  of  tank,  and 
an  expansion  joint  with  a  cast  iron  gland  and  stuffing  box,  a  solid  drawn 
brass  tube  and  brass  bushes.  The  whole  is  to  be  machined,  turned,  bored  and 
bolted  as  shown  on  detail  drawing. 

Indicator  Gear  and  Float. — The  tank  is  to  be  provided  with  a  galvanized 
wrought  iron  float  working  on  steel  rods  fixed  to  bottom  of  tank.  The  indicat- 
or is  to  be  fitted  with  all  the  necessary  angle  stays,  wheels,  brackets,  chain, 
etc.,  fitted,  fixed,  and  painted  as  shown. 

Inlet  Pipe. — The  inlet  pipe  is  to  be  of  3  in.  galvanized  wrought  iron 
with  all  the  necessary  bends,  bolts,  straps,  etc.,  shown.  An  approved  3  in. 
ballcock  is  also  to  be  provided  and  fixed.  The  bend  over  the  top  of  the  tank 
is  to  be  specially  made  to  conform  to  the  outline  of  the  tank  and  to'  be  gal- 
vanized after  bending. 

Overflow  Pipe. — The  overflow  pipe  is  to  be  of  galvanized  wrought  iron, 
with  all  the  necessary  bends,  flanges,  couplings,  straps,  bolts,  tubes,  etc. 
The  pipe  is  to  be  bolted  through  the  wall  of  the  tower  and  side  of  tank,  and 
is  also  to  go  through  the  hole  made  in  the  stone  coping  as  shown  on  drawing. 

Bolts  Through  Tank. — Where  bolts  are  shown  to  go  through  the  side 
of  tank,  they  are  to  be  enclosed  in  black  iron  tubes  with  flanges,  washers  and 
insertion  as  shown  on  detail  drawing. 


82  DISCUSSION 

Ladders. — Mild  steel  ladders  are  to  be  provided,  fitted  and  fixed  as  shown 

Door  to  Tower. — The  door  is  to  be  of  Red  Deal  2  in.  thick,  panded  and 
moulded  one  side,  hung  with  three  approved  wrought  iron  butt  hinges  to 
solid  Red  Deal  jambs.  The  jambs  are  to  be  secured  with  stron^r  wrought 
iron  holdfasts.  The  door  is  to  be  fitted  with  an  approved  carpenter's  led 
and  provided  with  two  keys.  The  whole  is  to  be  painted  three  coats  of  white 
lead  and  oil  paint  of  approved  tints. 

Painting. — The  whole  of  the  steel  and  iron  work  in  pipes,  ladders  and 
attachments  shall  be  cleaned  free  from  dirt,  rust  etc.,  and  painted  one  coat 
of  the  best  red  oxide  of  iron  paint  before  leaving  the  contractor's  yard,  and 
after  erection  at  the  site  with  two  coats  of  best  red  oxide  of  iron  paint 
Parts  inaccessible  after  erection  are  to  be  painted  before  erection. 

Patterns. — No  casting  shall  be  made  from  any  pattern  till  such  pattern 
has  been  inspected  and  approved  by  the  proper  chief  oflScer  or  the  superin- 
tending officer.  All  patterns  will  be  provided  by  the  corporation,  and  on  the 
completion  of  the  contract  the  whole  of  such  patterns  arc  to  be  put  into 
pi'oper  repair,  varnished,  repacked,  and  delivered  at  the  railway  station  near- 
est to  the  place  where  the  castings  are  manufactured  or  at  the  Spencer  street 
railway  station  yard  by  and  at  the  sole  cost  of  the  contractor. 

Testing  and  Maintenance. — Fourteen  days  after  completion  the  tank 
will  be  filled  with  water,  the  corporation  makmg  the  necessary  connecuon 
to  the  existing  supply,  and  all  the  works  of  this  contract  will  then  be  thor- 
oughly tested  and  the  whole  must  be  shown  to  be  in  perfect  working  ordtr 
to  the  satisfaction  of  the  proper  chief  officer.  The  whole  of  the  works  arc 
to  be  maintained  in  perfect  working  order  in  accordance  with  the  provisions 
of  clause  34  of  the  conditions  of  contract. 

Removal  of  Rejected  Materials. — On  the  completion  of  the  works,  tbc 
contractor  shall  remove  all  rejected  pipes  and  materials  from  the  premises 
of  the  corporation,  and  any  such  pipes  or  materials  not  removed  by  the  con- 
tractor within  seven  days  after  service  upon  him  of  a  notice  from  the  proper 
chief  officer  or  the  superintending  officer  calling  upon  the  contractor  so  tc 
do  may  without  further  notice  to  the  contractor  be  forfeited  and  shall  with- 
out the  contractor  having  any  claim  to  payment  in  respect  thereof  become  the 
property  of  the  corporation. 


DISCUSSION. 

The  President : — This  is  a  report  that  has  been  continued 
from  last  year.  If  any  member  wants  to  discuss  concrete  tanks 
we  will  be  glad  to  hear  from  him. 

Mr.  C.  E.  Smith : — I  note  a  quotation  from  the  engineer  who 
says  that  the  best  results  in  getting  water-tight  concrete  was  by 
using  a  rather  dry  mixture.  That  is  so  entirely  contrar}'  to  the 
experience  I  have  had  and  the  experiences  I  have  read  of  other? 
having,  that  it  surprises  me.  Where  I  wanted  concrete  to  be  as 
nearly  water  tight  as  possible  it  has  been  my  experience  that  the 
best  results  were  obtained  by  using  a  very  wet  concrete  and  a 
very  rich  mixture,  1 :  1 :  2  or  1 :  2:  3,  rather  than  a  dry  mixturt 
If  it  is  the  recommendation,  that  a  dry  mixture  be  used  in  con- 
crete construction,  it  is  liable  to  mislead  a  good  many  men. 

Mr.  A.  S.   Markley: — Another  point  in  work  of  that  kind 
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where  it  is  important  to  get  a  good  mixture  is  that  washed  gravel 
or  washed  sand  should  be  used  at  all  times,  eliminating  all  the 
clay  possible.  The  least  bit  of  clay  in  the  concrete  will  spoil  the 
job. 

Mr.  Reid: — I  think  concrete  tanks  should  be  waterproofed 
with  a  waterproofing  mixture  oni  the  inside.  I  don't  think  one 
can  depend  entirely  on  making  the  concrete  itself  watertight.  It 
may  be  made  watertight  in  some  cases,  but  a  structure  as  impor- 
tant as  a  concrete  tank  should  be  thoroughly  waterproofed  on 
the  inside  with  a  modern  method  of  waterproofing,  as  we  do  with 
our  subways  and  bridge  floors. 

The  President: — Did  I  understand  Mr.  Reid  to  say  that  in 
waterproofing  he  made  an  extra  coating  of  some  kind? 

Mr.  Reid : — I  prefer  an  extra  coating  of  some  kind  of  water- 
proofing, some  form  of  asphalt  or  other  method  of  waterproofing 
in  addition  to  that  already  specified  of  making  a  wet  concrete 
and  making  the  concrete  itself  as  dense  and  as  nearly  impervious 
to  water  as  possible.  I  would  put  the  additional  waterproofing 
on  the  inside. 

Mr.  Sheldon : — ^Mr.  Smith  and  Mr.  Markley  brought  out  the 
question  of  the  making  of  the  concrete  a  very  wet  mixture.  The 
Atlas  Cement  Co.  has  gone  to  considerable  expense  in  making 
many  experiments  with  diflferent  mixtures  of  concrete,  as  to  its 
wetness  or  dryness.  I  think  they  claim,  as  a  result,  that  a  mix- 
ture can  be  too  wet.  If  more  water  is  put  into  the  concrete  than 
will  be  absorbed  by  the  crystallization  of  the  cement,  it  goes  out 
and  leaves  a  void.  They  have  published  a  pamphlet  on  that 
particular  point.  I  think  that  a  mixture  can  be  made  too  wet 
and  it  can  be  too  dry  to  be  impervious ;  there  is  no  question  about 
that. 

The  President: — Does  any  other  member  wish  to  say  any- 
thing on  this  subject?     It  is  very  important. 

Mr.  Long: — In  constructing  the  tanks  at  Sir  John's  Run 
and  Chicago  Junction,  the  contractors  felt  so  sure  that  the 
concrete  could  be  made  water-tight,  that  they  agreed  that  if  we 
would  allow  them,  they  would  make  the  concrete  and  guarantee  it 
water-tight,  but  we  insisted  on  their  putting  a  concrete  paint  on 
the  interior.  The  tank  at  Chicago  Junction  was  built  last  winter. 
About  the  time  they  were  finishing  it,  the  thermometer  went 
below  zero  and  the  tank  was  filled  perhaps  three  or  four  days 
after  it  was  finished.     No  water  was  drawn  out  for  three  or 
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four  days,  as  we  did  not  begin  to  use  the  tank  as  soon 
as  we  should  have.  The  water  froze  and  then  some  engines 
were  sent  there  to  take  some  of  the  water  so  it  could  be 
renewed.  It  was  found  that  it  has  frozen  so  thick  that,  by 
the  time  thev  had  taken  out  the  water  below  the  crust 
of  ice  and  put  some  more  on  top,  they  could  not  get  any  water 
until  they  broke  through  this  crust.  We  had  a  great  deal  of  trou 
ble  for  several  weeks,  until  we  finally  ended  up  with  having  three 
thicknesses  of  ice  at  diflferent  points  in  the  tank.  When  we 
finally  thawed  it  out,  it  pulled  out  a  lot  of  the  concrete  with  the 
ice,  which  naturally  allowed  the  tank  to  leak  at  these  points. 
After  it  was  thoroughly  dried,  we  fixed  it  up  and  gave  it  a  coat 
of  waterproof  paint.  After  that  we  had  only  a  slight  seepage 
which  has  disappeared  since.  Since  that  time  we  have  built  a 
tank  at  M.  &  K.  Junction  in  West  Virginia  and  guarded  again^t 
the  trouble  we  had  at  these  other  two  points.  We  have  here  a 
very  successful  tank,  which  has  not  shown  seepage  at  all.  We 
painted  it  on  the  inside  with  a  waterproof  paint  and  rubbed  it 
thoroughly  on  the  outside  with  waterproof  brick.  This  company 
used  a  metal  form  made  for  a  certain  diameter  of  tank  and  they 
fit  so  tight  that  they  lose  very  little  water.  They  don't  make 
the  mixture  so  wet  that  it  has  more  than  enough  water.  I  think 
this  gentleman  said  that  a  proper  amount  of  water  is  just  suffi- 
cient to  mix  the  cement  and  have  it  thoroughly  absorbed. 

Mr.  W.  M.  Clark: — I  have  never  had  anything  to  do  with 
building  concrete  tanks,  but  I  have  been  dabbling  with  concrete 
for  a  good  many  years,  though  never  as  an  expert,  and  have  used 
both  dry  and  wet  mixtures.  There  is  danger  in  too  dry  a  mix- 
ture. I  believe  that  first  class  concrete  can  be  made  with  what 
is  known  as  a  dry  mixture,  that  is,  use  enough  water  so  that 
when  the  concrete  is  thoroughly  rammed,  one  can  bring  water 
to  the  entire  surface.  When  that  is  done,  it  certainly  must  stand 
to  reason  that  the  concrete  is  thoroughly  wet  or  else  could  not 
draw  surplus  water  to  the  top.  I  think  that  the  idea  of  a  wet 
mixture  was  first  originated  to  cheapen  the  labor  on  concrete,  and 
in  a  great  many  cases  I  believe  that  we  get  too  much  water  in. 
I  have  had  some  experiences  with  concrete  repairs  in  wooden 
tanks.  I  have  several  such  tanks  that  are  holding  water  today, 
where  if  it  had  not  been  for  these  concrete  patches  new  tanks 
would  have  been  required.  I  have  repaired  tanks  in  this  manner 
where  the  staves  were  practically  rotted  out.     In  one  instance 
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one  stave  was  rotted  out  for  about  18  inches  along  the  side  of 
the  stave.  This  was  repaired  two  years  ago,  and  when  I  passed 
it  last  Friday  there  was  no  leak  evident.  I  think  that  I  have  either 
five  or  six  tanks  on  my  division  that  are  repaired  in  that  way. 

Mr.  J.  Dupree: — I  would  like  to  ask  Mr.  Clark  how  he  lines 
a  wooden  tank  with  concrete? 

Mr.  Clark: — This  depends  on  where  the  leak  is.  I  have 
stopped  a  leak  in  the  bottom  by  spreading  about  two  inches  of 
verv  rich  concrete  over  the  bottom.  If  the  leak  is  around  the 
chime,  I  slope  the  concrete  up  to  a  distance  of  eight  or  ten  inches, 
making  the  concrete  probably  four  or  five  inches  thick  where  the 
staves  and  bottom  connect.  In  the  instance  where  I  si>oke  of  the 
stave  being  rotted  out,  I  built  a  form  about  three  feet  high  to  take 
in  about  ten  inches  of  concrete  and  filled  that.  After  it  had 
thoroughly  set,  I  took  the  form  away  and  have  never  had  any 
more  trouble  with  it. 

Mr.  Andrews : — With  your  permission,  I  would  like  to  make 
a  few  remarks  on  the  subject.  Mr.  Clark's  first  experience  in  this 
work  was  with  a  tank  at  Lodi,  Ohio,  in  1902.  He  had  an  item 
on  his  program,  "Rebuild  the  tank  at  Lodi,"  and  when  we  in- 
spected it  he  said  "Now  here  is  something  I  know  you  are  going 
to  give  me,  because  that  tank  is  liable  to  fall  down  before  you 
leave  here,"  and  he  was  backed  up  by  the  division  engineer.  I 
said  "If  you  will  put  four  inches  of  concrete  in  that  tank  and  four 
additional  hoops  on  the  bottom,  you  will  make  it  stand  for  a  year 
at  least."  He  did  that  and  continued  placing  it  on  his  program 
until  1907  when  we  felt  we  had  gone  far  enough  and  we  author- 
ized a  new  tank  at  that  point.  We  erected  the  new  tank.  The 
then  superintendent  thought  it  was  well  to  leave  that  tank  there 
for  storage;  if  it  fell  down,  it  wouldn't  hurt  anything,  and  in 
1908,  he  had  that  same  tank  on  the  budget  for  a  coat  of  paint. 
Mr.  Qark: — I  want  to  follow  this  story  up  still  further.  1 
believe  Mt.  Andrews  allowed  the  tank  to  be  painted  and  it  made 
such  a  good  appearance,  that,  to  the  best  of  my  information,  it 
is  standing  there  and  holding  water  today. 

Mr.  Andrews: — That  is  an  absolute  fact,  and  I  attribute  the 
safety  of  that  tank  entirely  to  placing  the  four  inches  of  concrete 
in  the  bottom.  It  was  leaking  badly  and  the  chimes  were  bad. 
By  placing  the  concrete  in  and  putting  additional  hoops  on  the 
tank,  it  is  standing  today,  ten  years  after,  and  it  is  on  the  pro- 
gram today  for  another  coat  of  paint. 
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Mr.  Clark : — The  first  time  that  ever  I  tried  putting  a  con- 
crete bottom  in  a  water  tank  was  in  1898,  as  an  experiment.  We 
had  on  the  Pittsburgh  &  Western,  with  which  I  was  connected  at 
that  time,  a  tank  that  was  leaking  very  badly,  and  I  conceived 
the  idea  of  trying  to  fix  it  up  with  concrete.  We  did  not  think 
that  the  cement  made  in  this  country  was  good  enough  to  patch  a 
water  tank  with,  so  we  got  German  hydraulic  cement  to  patch  the 
bottom  of  the  tank  and  made  a  successful  job  of  it, — so  successful 
that  the  tank  stood  and  remained  in  service  until  it  caught  fire 
and  burned  down. 

Mr.  Robinson: — Mr.  President,  I  want  to  ask  if  the  commit- 
tee secured  any  prices  on  the  cost  of  these  concrete  tanks? 

The  Secretary : — Costs  will  be  found  in  the  tabulated  state- 
ments. 

Mr.  Long: — ^Those  two  100,000  gallon  tanks  that  we  built 
cost  in  the  neighborhood  of  $7,000  each.  The  ones  at  Roseburg 
and  Sir  John's  Run  cost  in  the  neighborhood  of  $6,400  and  the 
one  at  Chicago  Junction  cost  about  $7,200.  I  might  add,  in  re- 
gard to  using  the  space  below  the  tank  for  a  pump  room— on  ac- 
count of  the  difference  in  the  temperature  outside  and  inside,  we 
found  that' we  had  to  take  the  pump  out  of  the  basement  at  Sir 
John's  Run,  because  of  the  great  amount  of  condensation  that 
ruined  the  pump  we  had  there,  and  we  had  to  renew  it. 
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REPORT  OF  COMMITTEE. 

While  considerable  information  has  been  received  on  this  subject,  your 
committee  does  not  feel  that  it  has  enough  data  to  enable  it  to  cover  the 
matter  fully  and  offers  the  following  as  a  progress  report,  hoping  that  it 
may  awake  a  wider  interest  in  the  subject  and  elicit  information  from  other 
roads  using  concrete  pioe,  whose  representatives  among  our  membership 
have  not  yet  been  heard  from. 

The  results  of  our  inquiry  among  the  members  of  the  association  and 
some  railways  not  represented  in  our  membership  indicate  that  the  use  of 
reinforced  concrete  pipe  is  just  being  taken  up,  as  out  of  42  replies  received, 
only  15  give  any  data  in  regard  to  the  subject,  and  several  of  these  indicate 
only  a  limited  experience  with  this  type  of  pipe.  All  using  pipe  of  this  de- 
scription, however,  are  impressed  with  its  economy  and  report  favorably 
regarding  it  so  that  it  promises  to  come  into  much  larger  use  as  a  substi- 
tute for  cast  iron  pipe. 

Information  has  been  received  from  representatives  of  the  following 
roads  using  reinforced  concrete  culvert  pipe : — Ark.  S.  E. ;  A.  T.  &  S.   F. ; 

B.  &  O.;  C  &  N.  W.;   Cent.   New  Eng.;  C.  M.  &   St.   P.;  D.  L.  &  W.; 
Erie;  E.  J.  &  E. ;  I.  C;  P.  R.  R.;  S.  P.;  and  Wabash. 

We  understand  the  following  roads  also  make  use  of  concrete  culvert 
pipe:  C.  B.  &  Q. ;  Soo;  G.  N. ;  N.  P.;  M.  &  St.  L. ;  C  G.  W.;  C.  R.  I. 
&  P.;  C  &  E.  I.;  K.  C.  S.;  Q.  &  C;  Big  Four;  M.  C;  L.  S.  &  M.  S.; 

C.  P.  R. ;  Grand  Trunk ;  and  M.  &  O. ;  we  trust  that  their  representatives  will 
be  heard  from  during  the  discussion  of  this  subject  in  the  convention. 

Table  A  gives  a  synopsis  of  replies  received  from  those  who  have  used 
this  kind  of  a  culvert  pipe. 

In  appendix  A  will  be  found  extracts  from  some  of  the  replies  received 
from  the  committee's  circular  letter  with  plans  and  specifications  furnished 
in  some  instances. 

Fitness  for  Use  in  Embankments. 

Several  roads  are  already  adopting  this  form  of  construction  for  stand- 
ard culverts  under  fills  of  all  heights.  There  is  no  difficulty  in  designing 
reinforced  concrete  pipe  to  meet  all  conditions  of  loading,  to  secure  sections 
with  diameters  up  to  48  in.  whose  weight  will  permit  handling  by  the  same 
methods  by  which  cast  iron  pipe  is  placed.  Several  miles  of  such  pipe 
are  being  laid  on  the  C:  M.  &  St.  P.,  this  summer  in  connection  with  double 
track  and  change  of  line.  Concrete  pipe  is  used  instead  of  cast  iron  as  far 
as  the  available  supply  permits,  except  in  the  extension  of  existing  culverts 
or  at  points  where  the  thinner  cast  iron  pipe  is  more  convenient,  as  in 
replacing  a  timber  box  culvert. 

Possibly,  in  mountainous  country  where  pipe  would  be  laid  on  steep 
grades,  the  attrition  of  sand  bearing  water  at  high  velocities  might  cause 
trouble  with  this  class  of  pipe,  by  gradually  scouring  away  the  invert  and 
exposing  the  reinforcing.  Where  timber  trestles  are  being  filled  and  the 
drainage  area  is  such   as  can  be  cared   for  by  a  pipe,   generally    the  most 
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TABLE  A. 


ROAD 

CONDITIONS 
OF  USE 

KIND  OF 
PIPE 

INSIDE 
WAMETER 

THICKNESS 

1.  ARKANSAS  S.E. 

UNDER 
CONSIDERATION 

18" 

y 

Z.   A.TSlS.F. 

SAME  AS  CAST  IRON 

MFRS  DESIGN 

I2"T0  72' 

Z'W 

3.  B.fluO. 

SAME  AS  CAST  IRON 

CIRCULAR , 
RAILWAY  CD'S 
DESIGN 

£4 -36- 48" 

4'-5'-6' 

4.   C.&N-W. 

AVERAGE  CONDITIONS 

ELLIPTICAL 
SECTION 

24'-36'--W 

2|-3r 

4i' 

5.  CENT.  NEW  ENG. 

WHEREVER  IRON 
PIPE  IS  USED 

ELLIPTICAL 
SECTION 

24-36' 

4'-4' 

6.  C.  MA  SIR. 

WHEREVER  IRON  PIPE 
WOULD  BE  USED  AND 
CONDITIONS  PERMIT 

CIRCULAR 
SECTION 

24-30' 
36'-4e' 

•  ■       1* 

4f-5r 

7.    D.L.fi.W. 

UNDER  ALL  CONDIT- 
IONS EXCEPT  WERE 
MINE  WATER  IS  PRE- 
SENT. 

CIRCULAR 

24'-30'-36' 

i'i'-ii' 

8.   ERIE 

UNDER  ROADBED 

QRCULAR 

20'- Z4' 
30'-36' 

A'-A' 

9.   E.J.fltE. 

STANDARD  FOR  ALL 
PIPE  CULVERTS  IN 
PLACE  OF  CAST  IRON 
UP  TO  48"  IN  DIA- 
METER . 

CIRCULAR 
SECTION 

24'- 30-36' 
42"-4fi' 

5' FOR  24' 
6"  •  36' 

6'  •  48' 

10.  I.e. 

AVERAGE  CONDITIONS 

CIRCULAR 
SECTION 

36'-48'-60' 

A' 

ALL  SIZES 

II.  N.YW.&B. 

LIMITED  AMOUNT 

ELLIPTICAL 
SECTION 

48' 

4' 

\t.  PENNA. 

SMALL  AMOUNTS 
EXPERIMENTALLY 

AM.  CONC  PILE 
AND  PIPE  CO. 

CIRCULAR 

SECTION 

13.  S.R 

ANYWHERE  WITH 
MORE  THAN  3' BE- 
TWEEN PIPE  AND 
BASE  OF  RAIL . 

PLAIN  CON- 
CRETE NOT 
REINFORCED 

I2"-I8'-M' 
30'-36' 

2'-y-4' 

5--6' 

14.  WABASH 

WHEREVER  IRON  PIPE 
CAN  BE  USED 

CIRCULAR 
RY  CD'S  DESIGN 

i(  TO  48' 

A' 

ALL  SIZES 

Details    Concrete   Culvert   Pipe,    Various    Railroads. 
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TABLE  A. 


LENGTH 

JOINT 

WEIGHT 
IN  LBS. 

COST  OF 
LAYING 

PIPE  MADE 
BYRYCO. 
OR  BOUGHT 

PUNS  & 
SPECIFI- 
CATIONS 

AGE  PIPE 
HANDLED 

1. 

3' 

BUTT 

660  PER 
SECT. 

•  1.50  PER 
SECT. 

RY  CO. 

7  DAYS 

2. 

3' 

5PL. 

BOUGHT 

MFR'3. 
SPECFN3. 

4  TOG 
WEEKS 

3. 

A' 

BUTT 
JOINTS 

•200  FOR 
36" 

RYCO. 

PLANS 

3  TO  4 
WEEKS 

4. 

e' 

BELL 

•L45  PER  FT 
205  -     • 
342  -    • 

MFt)  BY 
CONTRACT. 
RY  FURNISIf 
ING.  MAfL. 

MFR'S 
DESIGN 
8l  GO'S. 

SPEC. 

5. 

8' 

BELL 

SAME  A3 
CAST  IRON 

BOUGHT 

mfr's 

DESIGN 

4  TO  6 
WEEKS 

6. 

6' 

BEVELLED 
SHOULDER 

C400  FOR  24' 
3750   -    30r 
3725    '    36' 
5770    •    48' 

DOES  NOT 
VARY  MUCH 
FROM  CAST 
IRON. 

RYCO. 
SOME 
BOUGHT 

RYCO. 
DESIGN 

20  DAYS  IN 

SUMMER. 

30  DAYS  IN 

WINTER 

Z- 

B4--ltf 
30'- 8' 
36--6' 

BELL 

SAME  AS 
CAST  IRON 

RY  CO. 

7T0  28DAYS 
SHOULD  NOT 
BE  LESS  TH AH 
2  WEEKS 

6. 

6' 

BELL 

219  PER.  FT 
405    -      • 
490   -      • 
584  •       " 

BOUGHT 

NONE 

AS  SOON  AS 

DEllD  FROM 

FACTORY 

9. 

6 

BELL 

?4'-350  PER  Ft 

ys'-5Z5  '  • 

48-700  •    - 

BOUGHT 

mfr's 

DESIGN 

30  DAYS 

ID. 

6'- 4"  FOR 
5-4"F0R  60" 

BELL 

RY.  CO. 

RY  CD'S. 
DESIGN 

II. 

a' 

BELL 

3  TONS  PER 
SECTION 

•l.50 

BOUGHT 

MFRS. 
DESIGN 
&  SPEC. 

30  DAYS 

12. 

BOUGHT 

la. 

3' 

BELL  &. 
SPIGOT  8. 

ALSO 

BEVEL 

100 

aoo 

350 
530 
780 

SAME  AS 
CAST  IRON 

RY  CO. 

NONE 

30  DAYS 

14. 

4'-8' 

BELL 

?/-56  PER  FT 
36"-78    •  • 
48'-l00  •  - 

•lOO  T0*2iX) 
PER  FT 

RYCO. 

AND  ALSO 

BOUGHT 

BLUEPRINTS 
FURNISHED 

30  DAYS 

Details  Concrete  Culvert  Pipe,  Various  Railroads. 
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TABLE  A. 


DEFECTS  DUE 
TO  FROST  OR 
IMPURE  WAIkR 

JOINTS 
CEMENTED 

TIME  IN 
SERVICE 

RELATIVE  ECONOMY" 
WITH  CAST  IRON  PIPE. 

GENERAL 
EXPERIENCE 

1. 

• 
NONE 

YES 

5  YEARS 

UNDER  CONDITIONS 
OF  HAUL  AND  BUILT 
AT  SITE  ife  THAT 
OF  CAST  IRON. 

SATISFACTORY  FOB 
THE  SIZE  MADE 

z. 

YES 

E  YEARS 

SATISFACTORY 

3. 

NONE 

YES 

3  YEARS 

50^?  CHEAPER 

SATISFACTORY 

4. 

E5%CHEAPER 

5. 

NONE 

YES 

3  YEARS 

CHEAPER  IN  RRST 
COST  &  INSTALUTKNT 

VERY 
SATISFACTORY 

6. 

NONE 

NO 

Is  YEARS 

30%T050X 
CHEAPER 

SATISFACTORY 
SO  FAR 

7. 

d. 

NONE 
MINE  WATER 
WILL  CAUSE 
DISINTEGRATION 

NO 
EXCEPT 
SPECIAL 
CASES 

3  YEARS 

CHEAPER  THAN  C4ST 
IRON  ABOVE  18".  MORE 
ECONOMY  AS  THE 
OIAMETR  OF  PIPE 
INCREASES. 

SATISFACTORY 
SO  FAR 

NONE 

YES 

9M0S. 

UMITED  EXPER- 
IENCE. SATISFACT- 
ORY SO  FAR 

9 

NONE 

YES 

lYEAR 

?SX  TO  4QX 
CHEAPER 

SATISFACTORY 
SO  FAR 

10. 

NONE 

NO 

3  YEARS 

50%  CHEAPER 

II. 

NONE 

NO 

lYEAR 

25%  SAVING 

FAVORABLE 

\Z. 

ONLY  TRIED 
THIS  YEAR 

E5%T0  50% 
CHEAPER 

ONLY  SMAa  AM- 
OUNTS BOUGHT  THI5 
SEASON  FOR  tXPtR- 
IMENTAL  USE. 

13 

NONE 

YES 

10  YEARS 

12"- 40* 
18"- 50* 
24'-  70^ 

se'-^i.zs 

SATISFACTORY 

14. 

NONE 

NO 

5  YEARS 

50%  SAVING 

SATISFACTORY 

I>etalls  Concrete  Culvert  Pipe,  Various  Railroads. 
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economical  opening  to  provide  is  a  reinforced  concrete  pipe  up  to  a  diameter 
of  48  in.  For  openings  larger  than  this  some  form  of  culvert  built  in  place 
will  be  cheaper.  The  question  of  available  material  and  length  of  haul  will, 
of  course,  influence  the  type  of  opening  used;  however,  an  investigation 
showed  that  on  the  C.  M.  &  St.  P.,  even  with  carload  tariff  rates,  a 
haul  of  570  miles  could  be  incurred  and  still  make  it  economical  to  use  the 
concrete  pipe  rather  than  cast  iron.  Aside  from  questions  of  cost,  a  prop- 
erly reinforced  pipe  will  be  more  apt  to  fail  gradually  in  the  event  of  break- 
ing under  the  fill  than  will  cast  iron  pipe.  So  far,  however,  no  failures  have 
been  reported. 


Types  of  Pipe. 

There  is  considerable  variety  in  the  types  of  pipe  used  and  in  the  general 
dimensions  and  manner  of  reinforcing. 

For  convenience  in  handling,  the  six  foot  section  adopted  by  the 
C  M.  &  St.  P.  proves  a  desirable  length  and  provides  units  of  ready  adap- 
tation to  varying  Jieights  of  fill.  Sections  of  this  length  up  to  48  in.  in  dia. 
are  readily  unloaded  from  cars  without  special  appliances.  The  thickness 
of  the  pipe  depends  on  the  character  and  disposition  of  the  reinforcement. 
In  one  type  of  patented  pipe  the  reinforcement  is  disposed  of  so  as  to  be 
situated  in  the  region  of  tension  throughout,  the  section  being  elliptical. 
Pipe  of  this  kind  must  he  placed  with  its  major  axis  vertical  and  while 
permitting  the  use  of  thinner  walls,  it  is  not  as  convenient  to  handle  as 
circular  pipe  A^hich  does  not  require  a  special  position  in  service. 

Recent  experience  of  the  C.  R.  I.  &  P.,  in  using  the  longer  8  ft.  sec- 
tions on  new  line  construction  involving  considerable  team  haul  and  transfer 
of  pipe  would  indicate  that  shorter  lengths  are  preferable.  On  new  line 
work  on  the  C.  M.  &  St.  P.  their  standard  pipe  was  found  much  more 
convenient  than  the  bell  jointed  pipe  of  longer  section  bought  outside;  and  it 
was  found  much  more  costly  to  place  the  oval  pipes  than  cylindrical  ones; 
especial  difficulty  being  experienced  in  rolling  the  former  into  place  over 
rough  and  wet  ground. 

Joints. 

Most  users  of  concrete  pipe  seem  to  adhere  to  the  bell  and  spigot 
joints  similar  to  those  employed  with  cast  iron  pipe.  One  form  of  the 
joint  used  is  a  modification  of  the  bell  and  spigot,  the  bell  having  the  same 
external  diameter  as  the  balance  of  the  section  and  the  wall  of  the  spigot 
end  being  tapered,  with  a  band  locking  the  reinforcing  of  adjacent  sections 
together,  the  recess  occupied  by  the  band  being  afterwards  filled  with 
mortar. 

A  pipe  designed  by  Messrs.  Grafiam  and  Andrews  of  the  B.  &  O.,  has 
three  pockets  recessed  on  the  outside  of  the  pipe  which  permit  the  wiring  of 
anchors  in  adjacent  sections  together,  the  pockets  afterwards  being  filled 
with  mortar. 

In  the  C.  M.  &  St.  P.  standard  pipe  the  ends  are  bevelled,  with  the 
portions  adjacent  to  the  outer  and  inner  circumferences  square.  This  re- 
sults in  a  pipe  with  exterior  and  interior  surfaces  flush  throughout  its  length 
when  laid,  insures  an  even  bedding  and  greatly  simplifies  the  forms  required. 
as  it  reduces  them  to  plane  cylindrical  surfaces,  the  bevels  being  formed  by 
cast  iron  rings  which  serve  to  space  the  interior  and  exterior  forms.  A 
pipe  having  a  uniform  external  diameter  is  much  easier  to  handle  and 
unload  from  cars  and  can  be  quickly  rolled  off  while  those  having  enlarged 
bells  usually  are  loaded  vertically,  bell  down,  and  are  very  cumbersome  to 
unload   on  a  main   line   without    special   equipment. 
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Reinforcing. 

For  the  smaller  sizes  of  pipe,  some  form  of  woven  wire  fabric  seems  to 
be  used  mostly  with  built  up  cages  of  light  bars  for  the  larger  sections;  a 
study  of  the  plans  submitted  will  best  indicate  the  practice  followed.  For 
economy  in  handling,  some  form  of  reinforcing  that  will  build  up  a  stiff 
cage  that  can  be  handled  and  set  in  the  forms  without  collapsing  is  desirable. 
In  building  the  cables  for  the  C.  M.  &  St  P.  type,  experience  showed  that  by 
wiring  alternate  hoops  to  the  longitudinal  reinforcement  in  opposite  direc- 
tions a  stiff  cage  resulted,  while  if  wired  in  the  same  direction,  it  readily  col- 
lapsed when  laid  on  its  side.  The  specifications  do  not  differ  materially  from 
those  required  in  any  other  highly  reinforced  concrete  construction,  a  1:  2:4 
mixture  with  stone  of  1  in.  maximum  diameter  prevailing. 

Seasoning,  etc 

A  period  of  30  days  for  curing  before  putting  pipe  in  service  seems  d^ 
sirable  though  in  summer  this  may  be  reduced  to  20  days.  One  manufac- 
turer writes  that  he  had  trouble  with  pipe  which  were  shipped  when  10  days 
old  due  to  the  development  of  fine  hair  cracks  and  that  they  now  would  not 
permit  their  pipe  to  be  shipped  out  until  a  month   old. 

Pipe  can  be  unloaded  by  skidding  from  cars  with  snub  lines  and  can 
be  rolled  down  embankments  with  less  danger  of  breakage  than  cast  iron 
pipe.  In  some  instances,  pipe  are  simply  dropped  off  the  cars  and  allowed 
to  roll  down  the  banks.  Methods  in  general  are  the  same  as  those  used 
for  unloading  cast  iron  pipe  though  some  roads  use  derricks  to  handle  the 
larger  sizes. 

Practice  varies  regarding  filling  the  joints,  some  cementing  them  and 
others  simply  depending  on  the  fit  of  the  sections.  It  does  not  appear  neces- 
sary under  ordinary  conditions. 

Little  information  was  received  in  regard  to  the  type  of  forms  used 
except  that  steel  forms  were  considered  superior  to  those  of  wood.  On  the 
C.  M.  &  St.  P.,  wooden  forms  were  used  when  the  manufacture  was  first 
started  but  these  are  being  discarded  as  they  wear  out,  and  are  replaced 
by  steel  forms  of  the  company's  own  design,  and  which  are  proving  very 
satisfactory.  About  one  year's  steady  service  was  found  to  be  all  that  could 
be  gotten  out  of  wooden  forms  and  the  steel  forms  are  much  more  economicaL 

Economy. 

There  is  practical  unanimity  regarding  the  saving  effected  by  the  use  of 
concrete  pipe  in  place  of  cast  iron,  the  relative  cost  depending  on  local 
conditions,  but  being  from  25  to  50  per  cent  less.  The  economy  is  more 
marked    with    increase   in   diameter. 

With  cast  iron  at  $28.00  per  ton,  and  the  market  quotations  for  man- 
ufactured concrete  pipe,  the  following  shows  the  relative  costs  per  lin.  ft^ 
for  the  two  kinds: 

24  in.  -30  in.  36  in.  48  in. 

Cast  Iron  $2.23  $3.33  $4.66  $8.26 

Concrete    2.00  2.80  3.15  4.50 

Very  fev  railways  have  had  concrete  pipe  in  use  many  years.  The 
Wabash  have  had  pipe  in  service  for  five  years  and  no  failures  have  been 
observed,  here  or  elsewhere  where  the  pipe  have  been  properly  handled  and 
placed. 

L.  D.  Had  wen, 
H.  H.  Decker, 
R.  O.  Elliot, 
F.  O.  Draper, 

F.  E.  King, 

G.  Lough  NANE, 

Committee. 
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APPENDIX  A. 

EXTRACTS  FROM  LETTERS  RECEIVED  IN  RESPONSE  TO 

LETTER  OF  INQUIRY. 

A.  M.  Van  Auken,  chief  engineer,  Arkansas  Southeastern : — We  had  a 
piece  of  construction  where  we  desired  to  put  in  something  more  permanent 
than  wood  boxes  and  we  used  reinforced  concrete  pipe  solely  because  of  cost. 
The  freight  charges  made  cast  iron  and  vitrified  pipe  unduly  expensive  on 
that  job. 

Below  are  the  estimated  costs  per  lin.  ft.: 


Reinforced 

Size  Cast  Iron  Vitrified  Concrete 

$2  44  t    Vi  ^94. 

S43  69  '^O 

•  •••  ••  ••    xJ»  A  ^J   •■«•••■■••«•    A  a^T  &«••«••••••••    A  s^^^T 

•  •••••••A  \J  *%^J^^   ••   •«•   ••■   «•«   •     A^  v^^T  ••••••••••••     A  v^/w* 

•      •••      •••      cA  ^r  •  V^lJ  •«••••••■•••  \^  m*  Xsvsa********  A'a  vF^/ 

19.50 2.30 


12  in.. 

18  in 

24  in 

30  in 

36  in.. . . 
42  in.... 
48  in 


On  this  work  sand  and  gravel  were  of  easy  access,  while  cost  of  haul- 
ing was  rather  excessive. 

J.  F.  Parker,  general  foreman)  A.  T.  &  S.  F. : — We  have  been  using  rein- 
forced concrete  pipe  for  about  two  years  for  culvert  work.  The  cost  of 
laying  per  lineal  foot  varies  a  great  deal  according  to  the  conditions.  For 
instance,  if  the  pipe  is  to  be  placed  in  a  fill  10  or  12  ft.  high,  the  largest 
expense  would  be  in  excavating  and  back  filling.  We  build  concrete  end 
walls  for  this  pipe,  costing  according  to  the  number  of  yards  of  concrete 
in  the  wall  and  the  size  of  the  pipe.  We  handle  the  pipe  by  hand,  lowering 
it  off  the  car  by  means  of  ropes  so  as  to  let  it  down  the  bank  easily.  A 
pipe  should  not  be  placed  under  a  fill  until  it  has  reached  the  age  of  from 
four  to  six  weeks.  It  is  our  practice  to  fill  joints.  We  have  been  using  this 
pipe  about  two  years  and  have  not  had  any  failures.  The  cost  of  the  pipe 
is  as  follows: 

12  in  pipe $  .65  per  ft. 

48  in.  pipe 3.25  per  ft. 

The  intervening  sizes  cost  in  the  same  proportion. 

G.  W.  Andrews,  inspector  of  maintenance,  B.  &  O. : — Instead  of  using 
the  form  as  designed  by  us  we  are  arranging  to  use  the  forms  as  made  by 
the  Blaw  Centering  Company  of  Pittsburgh,  Pa.  No  particular  advantages 
are  claimed  for  this  pipe  over  that  of  the  bell  end  concrete  pipe,  other  than 
there  is  larger  space  at  the  joints  to  take  care  of  pulling  than  there  is  in 
bell  end  pipe.  We  have  made  quite  a  lot  of  pipe  of  36  in.  diameter  at  a  cost 
of  $2  per  lineal  foot,  which  is  approximately  about  one-third  the  cost  of 
cast  iron  pipe  and  probably  one-third  less  than  the  price  paid  manufacturers 
for  concrete  pipe. 

G.  W.  Hand,  assistant  engineer,  C.  &  N.  W. : — This  company  uses  rein- 
forced concrete  culvert  pipe  under  average  conditions.  The  pipe  is  made 
imder  the  fallowing  specifications: 

Concrete. 

1  part  Portland  cement,  V/i  parts  torpedo  sand,  1^  parts  gravel  or 
crushed  stone  passing  ^  in.  ring.  Tensile  strength  of  concrete,  after  seven 
days  in  water,  to  be  175  lbs.  per  sq.  in.  at  70  deg.  F.    ' 
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Reinforcement. 

24  Inch  Pipe : — No.  23  triangular  mesh  bent  to  circular  form  and  ad^ 
quately  wired  at  sphce  with  6  in.  lap.  Longitudinal  reinforcement  to  con- 
sist of  12  three-eighths  in.  bars  spaced  equidistant  center  to  center  and  bent 
to  extend  into  the  bell  and  within  2  in.  of  the  surface  of  the  end. 

36  Inch  Pipe: — Transverse  reinforcement  consists  of  H  in.  corru- 
gated bars  spaced  4  in.  center  to  center.  These  bars  arc  bent  to  a  circle 
and  a  splice  made  by  lapping  the  ends  9  in.  and  wiring.  Joints  to  be  at 
quarter  points.  Longitudinal  reinforcement  consists  of  bars  of  the  same 
size  bent  to  extend  into  the  bell,  12  in.  bars  being  used.  The  bell  is  rein- 
forced with  two  bars  oi  the  same  size  spaced  3  in.  apart. 

48  Inch  Pipe: — Transverse  reinforcement  consists  of  f^  in.  corrugated 
bars  spaced  4  in.  apart.  Longitudinal  bars  of  the  same  size,  16  being  used 
The  bells  are  reinfoiced  with  two  J^l  in.  bars  spaced  3  in.  apart.  All  laps 
in  annular  rings  to  be  staggered. 

The  total  cost  of  these  pipes  is  as  follows : 

Size  Material     Manufacturing  Placing         Total 

^*T  in. ........^  .^u. . .. ...  .^i./\/.. ... .. .  ^1.^0  • . .....  .^^'^v 

^O    111. ........        .Ow ........     O.Ow  ........    w.  v^  .  ..  .>•■.   o.  Av 

This  indicates  that  the  cost  of  the  pipe  varies  from  70  per  cent  in  the 
case  of  24  in.  to  50  per  cent  in  the  case  of  the  48  in.  size  of  the  cost  of  aa 
iron  pipe  at  $26  per  ton.  The  cost  of  placing  is  greater  than  the  cost  of 
placing  cast  iron  pipe.  The  loss  from  breakage  is  greater,  but  on  the  whole 
reinforced  concrete  pipe  shows  a  saving  over  cast  iron  pipe  of  about  h  per 
cent  in  first  cost-  The  question  of  durability  has  not  been  determined. 

A.  Moiitzheimer,  chief  engineer,  E.  J.  &  E. : — The  E  J.  &  E-  '^ 
adopted  the  use  of  reinforced  concrete  pipe  for  culverts  in  place  ol 
cast  iron  pipe  for  all  openings  where  they  will  not  be  greater  than  48  m.  in 
diameter. 

The  diameters  inside  and  outside  are  as  follows: 

Inside  Diameter  Outside  Diameter 

24  in.  34  in. 

36  in.  48  in. 

48  in.  60  in. 

The  sections  are  eight  feet  long  with  bell  and   spigot. 
The  24  in.  diam.  weighs  2,800  lbs.,  or  350  lbs.  per  ft. 
The  36  in.  diam.  weighs  43X)  lbs.,  or  525  lbs.  per  ft. 
The  48  in.  diam.  weighs  5,600  lbs.,  or  700  lbs.  per  ft. 

On  account  of  the  weight  of  concrete  pipe  we  have  found  it  ncctsan 
to  handle  it  with  a  derrick  and  work  train.  We  have  a  lO^ton  steam  dcr 
rick  in  the  bridge  and  building  department  that  is  used  for  this  purpo« 
With  cast  iron  pipe  no  work  train  service  is  required,  as  the  pipe  can  ^ 
rolled  from  a  flat  car  without  danger  of  breaking  and  all  sizes  can  be 
handled  witn  a  hand  winch  and  tackle. 

We  have  had  concrete  pipe  in  service  for  about  one  year  without  failu« 
of  any  kind. 

I  quote  the  following  note  from  W.  B.  Hotson,  chief  draftsman,  under 
date   of   December    14,    1910: 

"  I  find  that  for  both  the  36  in.  and  48  in.  pipe  the  medium  wcigti 
cast  iron  pipe  is  the  stronger,  the  Z6  in.  cast  iron  pipe  being  Ifi  times  as  strong 
as  the  36  in.  reinforced  concrete  pipe,  and  the  48  in.  medium  weight  a^t 
iron  pipe  about  W2  times  as  strong  as  the  48  in.  reinforced  concrete  pipt 
On  the  prints  of  the  24  in.  reinforced  concrete  pipe  there  is  not  sufficient  dau 
for  ngunng  its  strength  in  that  the  amount  of  steel  used  is  not  showa" 

F.  O.  Draper,  superintendent  of  bridges,  Illinois  Central :— We  have  b«r 
usmg  concrete  pipe'  for  the  past  three  years  with  the  very  best  results.  I  dc 
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not  think  that  we  have  had  but  one  culvert  that  has  caused  any  trouble.  This 
was  on  a  very  heavy  fill  and  was  filled  by  plowing  off  the  cars,  the  material 
dropping  a  distance  of  about  30  ft.  We  had  one  pipe  which  crushed;  this 
proved,  however,  to  be  a  defective  pipe. 

Before  starting  to  use  these  pipes  we  had  a  test  made  at  the  University 
of  Illinois  of  the  strength  of  the  concrete  pipe,  also  of  the  cast  iron  pipe 
of  the  same  size,  48  in.  in  diameter.  The  test  was  made  by  putting  the  joint 
of  pipe  into  sand  and  tamping  it  thoroughly  over  the  pipe,  and  by  using 
hydraulic  pressure  for  loading.  The  concrete  pipe  broke  at  260,000  lbs.  and 
the  cast  iron  pijpe,  placed  in  the  same  manner,  broke  at  240,000  lbs.  After 
the  concrete  pipe  was  broken  it  took  the  same  load  that  it  took  to  break  the 
cast  iron  pipe,  240,000  lbs.,  before  it  went  to  pieces,  which  shows  a  consid- 
erable difference  in  strength  between  the  two  classes  of  material. 

I  believe  that  the  concrete  pipe  is  stronger  and  more  durable  and  is 
about  50  per  cent  cheaper  than  the  cast  iron  pipe.  Of  course,  concrete 
pipe  is  more  difficult  to  handle  than  cast  iron  pipe.  In  handling  concrete  pipe 
it  is  necessary  in  most  cases  to  unload  them  with  derrick  cars  and  place 
them  as  near  as  possible  in  their  final  position  with  this  equipment,  as  it  is 
not  practicable  to  roll  them  off  cars  the  same  as  one  would  roll  off  cast 
iron  pipe.  I  would  not  recommend  installin"^  this  class  of  culverts  smaller 
than  30  in.,  or  larger  than  60  in.  In  sizes  below  30  in.  it  would  be  better  and 
cheaper  to  use  cast  iron,  and  above  60  in.  it  is  better  to  build  a  different 
style  of  structure. 

E.  Langford,  acting  chief  engineer,  New  York,  Westchester  &  Bos- 
ton:— This  company  has  used  1,800  ft.  of  concrete  pipe  with  a  diameter  of 
48  in.  inside,  and  56  in.  outside,  and  a  length  of  section  of  eight  feet.  The  pipe 
had  bell  joints  and  wti?hed  three  tons  per  section.  The  cost  of  placing 
in  the  open  trench  was  $1.50  per  lineal  foot.  The  pipe  have  been  in  service 
for  12  months  and  no  failures  have  been  observed.  It  shows  a  saving  of 
about  25  per  cent  over  cast  iron  pipe. 

G.  VV.  Rear,  general  bridge  inspector,  Sou.  Pac.  Co. : — We  use  non- 
reinforced  concrete  culvert  pipe  under  all  conditions  where  it  is  large  enough 
to  carry  the  water  excepting  that  the  pipe  must  be  at  least  three  ft.  below 
the  top  of  the  tie. 

We  use  pipe  of  the  following  sizes : 

Inside  Diameter  Outside  Diameter 

12  in.  16  in. 

12  in.  24  in.  special  for  drainage  close  up  to  rail. 

18  in.  24  in. 

24  in.  32  in. 

30  in.  40  in. 

36  in.  48  in. 

The  sections  are  36  in.  long.  A  modified  bell  and  spigot  are  used  and 
where  the  thickness  of  the  wall  is  sufficient  the  bell  is  formed  in  the  wall  itself 
Where  the  wall  is  thinner  it  is  flared  out. 

The  approximate  weight  per  3  ft.   lengths   is  as   follows : 

12  in.  300  lbs. 

12  in.  special  1,000  lbs. 

18  in.  600  lbs. 

24  in.  1,050  lbs. 

30  in.  1,650  lbs. 

36  in.  2,350  lbs. 

The  actual  cost  of  handling  and  placing  is  a  very  small  part  of  the 
job  and   is  very  little  greater  than   for  cast  iron. 

Concrete  pipe  costs  us  as  follows,  compared  with  the  cost  of  cast 
iron  pipe  m  the  market: 
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Size  Concrete  Cast  Iron 

12  in.  $  .40  ft.  $1.80  ft. 

18  in.  .50  ft.  2.80  ft 

24  in.  70  ft.  4.00  ft. 

36  in.  1.25  ft.  9.00  ft. 

The  cost  of  handling  is  not  much  greater  than  with  cast  iron.  There 
is  a  little  more  excavation  in  a  fill  on  account  of  the  outside  diameter  of  the 
pipe  heing  larger  and  the  pipe  has  to  be  handled  a  little  more  carefully.  We 
have  hundreds  of  these  pipe  culverts  in  all  kinds  of  climate  and  they  are  very 
satisfactory. 

W.  T.  Powell,  superintendent  of  bridges  and  buildings,  Colorado  & 
Southern: — We  have  used  a  great  deal  of  concrete  pipe  built  in  one  piece 
on  the  ground  and  reinforced  with  woven  fence  wire.  The  cost  is  about 
as  follows,  including  head  walls,  excavation  and  all  material: 

36  in.  diam.  8  in.  thick $5.00  lin.  ft 

42  in.  diam.  8  in.  thick 5.50  lin.  ft. 

48  in.  diam.  8  in.  thick 6.50  lin.  ft 

Oscar  I.  West,  manager,  American  Concrete  Pile  &  Pipe  Co. :— We  rec- 
ommend that  the  pipes  be  loaded  in  such  a  way  as  to  enable  the  section  men 
to  roll  them  from  tne  cars,  our  belief  being  tnat  pipes  properly  made  and 
cured  may  be  handled  with  much  less  danger  of  breakage  than  cast  iron, 
simply  by  the  use  of  skids  and  a  snub  line.  W^e  have  had  a  standing  offer 
to  replace  any  pipes  free  of  charge  which  have  been  broken  in  handling, 
and  we  have  never  been  called  upon  to  replace  any  except  in  the  case  of 
where  some  pipes  were  shipped  which  were  not  properly  cured. 

It  has  come  to  our  attention  frequently  that  pipes  are  pushed  from  the 
sides  of  the  car  and  allowed  to  roll  down  the  bank  without  the  use  of  any 
skids  whatever,  and  so  far  as  we  know,  with  no  injurious  effect  to  the  pipt 
We  have  standing  instructions  with  all  our  foremen  not  to  ship  pipes  until 
they  have  had  at  least  one  month  seasoning.  In  the  summer  of  1911  under  stress 
of  urgent  appeals  from  railways  to  furnish  them  pipe,  we  permitted  some 
to  go  out  which  had  been  cured  but  ten  days.  These  pipes  were  sent  om 
from  three  different  plants  to  three  different  railways  and  the  experience 
was  the  same  in  each  case,  namely,  that  the  concrete  appeared  to  be  filled 
wita  fine  hair  cracks  so  that  as  soon  as  the  pipe  were  put  under  a  load 
they  broke.  We  did  not  ship  very  many  of  them  before  discoverins:  this 
and  on  giving  them  the  proper  time  to  season  we  had  no  further  difificulty. 

C.  H.  Cartlidge,  C.  B.  &  Q.  R.  R.: — We  use  reinforced  concrete  cul- 
vert pipe  under  all  conditions  where  pipe  is  used.  We  buy  some  pipe, 
as  well  as  manufacturing  some  of  it  ourselves.  The  methods  of  handling 
and  placing  concrete  pipe  are  similar  to  those  for  cast  iron  pipe.  Con- 
crete pipe  is  handled  and  placed  under  fill  after  30  days  old. 

We  have  not  experienced  any  defects  due  to  frost  or  the  action  ol 
impure  water.  The  joints  are  filled  in  some  cases,  especially  where  wc 
expect  the  pipe  to  work  under  a  head.  Some  of  this  pipe  has  been  in 
service  six  years  with  no  failures  whatever.  This  company  can  show  a 
saving  of  about  $400,000  in  six  years  over  what  cast  iron  pipe  would 
have  cost,  prices  taken  yearly  at  the  market  rate. 

We  are  constantly  increasing  our  output  of  reinforced  concrete  cul- 
vert pipe  ancf  expect  to  build  about  200,000  lineal  feet  within  the  next 
six  or  seven  years.  Our  sizes  run  from  two  feet  to  six  feet  in  dfamcrer, 
sketch  showing  reinforcement  is  shown  on  page  105. 
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APPENDIX  B. 

THE  CONSTRUCTION  OF  CONCRETE  PIPE  BY  THE  C.  M.  &  ST.  P. 

AT  TOMAH,  WIS. 

F.  E.  King,  assistant  engineer,  C.  M.  &  St.  P.  Ry.: — The  question  of 
making  concrete  pipe  had  been  under  consideration  for  some  time  but  no 
definite  move  was  made  until  July,  1911,  when  an  experimental  plant  was 
started  in  Tomah,  Wis.  At  first  the  plant  was  equipped  with  only  two 
forms.  These  forms  were  of  steel  construction;  one  of  them  for  24  in. 
and  the  otner  for  30  in.  pipe.  Later  on  three  24  in.,  three  30  in.  and  six 
36  in.  additional  wooden  forms  were  provided. 

As  the  pipe  are  built  in  a  vertical  position,  they  rest  on  the  form  that 
moulds  the  spigot  end  of  the  pipe.  It  was  therefore  necessary  to  furnish 
about  three  times  as  many  bottom  plates  as  forms.  These  additional  end 
forms  were  for  the  most  part  constructed  of  wood.  One  cast  iron  bottom 
plate  and  one  cast  iron  top  plate  were  however  furnished  with  each  of  the 
steel  forms.  The  construction  of  these  forms  is  shown  in  the  accompany- 
ing figures.  Forms  for  other  sizes  are  of  similar  construction.  The  wooden 
forms  were  lined  with  sheet  steel  of  about  22  to  24  gauge,  although  this  is 
not  indicated  in  the  drawing. 

Other  equipment  consisted  of  a  Smith  concrete  mixer,  and  a  loco- 
motive crane  which  handled  the  forms,  removed  the  pipe  from  the  working 
platform  and  took  them  to  the  stock  piles.  This  however  required  only  a 
short  time  in  the  early  part  of  the  day  and  the  crane  was  engaged  on  other 
work  around  the  yard  having  no  connection  whatever  with  the  pipe  plant  the 
balance  of  the  time.  1  he  arrangement  of  this  temporary  plant  is  shown  in 
the  plan  reproduced  herewith.  The  installation  of  this  plant  was  begun  July 
12,  1911,  and  it  was  operated  continuously  until  December  23,  1911.  Pro- 
visions were  made  for  housing  the  green  pipe  and  keeping  them  warm  while 
ti*e  weather  was  not  too  severe,  but  it  was  not  thought  advisable  to  carry  on 
operations  during  the  winter. 

The  pipe  are  circular  in  section  with  an  eflFective  length  of  six  ft.  The 
over-all  length  is  six  ft.  2^/^  in.,  the  2]^  in.  being  used  for  the  joint.  The  24 
in.  pipe  has  a  thickness  of  wall  of  4H  in.  and  contains  a  single  course  of  rein- 
forcing in  the  center  of  the  wall.  The  30  in.  pipe  have  walls  554  in.  in  thick- 
ness with  a  single  course  of  reinforcing  in  the  center  of  the  wall.  The 
^  in.  pipe  is  4J^  in.  in  thickness  with  a  double  course  of  reinforcing.  The 
48  in.  pipe  are  similar  to  the  36  in.  pipe,  except  that  the  walls  are  5^  in.  in 
thickness.  No  42  in.  and  48  in.  pipe  were  built  during  1911.  In  1912  how- 
ever some  forms  for  these  sizes  were  furnished  and  pipe  made,  or  will 
be  made  before  the  season  closes. 

The  concrete  mixture  in  all  cases  consisted  of  one  part  of  cement,  two 
parts  of  sand  and  4  parts  of  crushed  rock.  The  rock  used  consists  of  all 
the  particles  held  on  a  screen  with  %  in.  openings  that  will  pass  a  screen  with 
one  in.  openings.  The  reinforcing  employed  during  1911  consisted  of  ^ 
in,   round    deformed   bars. 

The  output  of  the  pipe  plant  for  1911  consisted  of  327-24  in.  pipe;  352-30 
in.  and  260-36  in.  pipe;  a  total  of  939  pieces  of  all  sizes.  The  total  yardage 
of  concrete  used  in  these  pipe  amounted  to  770  cu.  yds.,  the  sacks  of  cement 
used  5,360;  crushed  rock,  632  cu.  yds.;  sand,  379  cu.  yds.  and  gravel  106 
cubic  yards.  The  average  number  of  sacks  of  cement  per  cu.  yd.  of  concrete 
was  7.04  and  the  total  pounds  of  reinforcing  metal  111,845. 

The  lorce  of  men  employed  consisted  of  a  foreman  and  seven  men  in 
July  and  was  gradually  increased  from  that  number  to  a  foreman  and  17 
men  in  December. 

The  work  of  preparing  the  plant  for  operation  in  1912  was  begun  March 
ISth.  The  actual  manufacturing  of  pipe  however  was  not  started  until 
March  28th.  Since  that  date,  the  plant  has  been  operated  continuously  up 
to  the  27th  of  September  and  will  doubtless  be  continued  as  lomjr  as  weather 
conditions  permit.  The  following  table  shows  the  results  of  the  1912  work 
up  to  and  including  September  27th: 
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PIPE 

MADE. 

Month 

24  in. 

30  in. 

36  in.          42  i 

n.           48  in. 

Total 

April 

87 

85 

135 

4 

311 

May 

90 

84 

118 

41 

333 

June 

199 

75 

91 

36 

401 

July 

130 

77 

56 

54 

317 

August 

154 

88 

22 

124 

388 

September 

107 

60 

16 

76 

259 

Total  767  469  438  335  2,009 

No  42  in.  pipe  were  constructed  up  to  this  date  as  the  forms  for  this 
size  of  pipe  were  not  received  until  a  later  date.  The  equipment  for  1912 
was  the  same  as  that  used  in  1911  except  that  the  concrete  mixer  used  in 
1911  has  been  replaced  with  a  smaller  machine  driven  by  an  electric  motor 
and  equipped  with  an  elevating  hopper;  also  most  of  the  wooden  forms  have 
been  gradually  replaced  with  steel  ones.  At  the  end  of  September  7-24  in., 
4-30  in.,  1-36  in.  and  4-48  in.  steel  forms  also  2-48  in.  wooden  forms  were 
in  use  makini?  a  total  of  18  forms  of  all  sizes. 

Durinc:  weather  in  which  the  concrete  sets  rapidly,  it  has  been  pos- 
sible to  make  a  pipe  per  day  with  each  form.  Under  favorable  conditions, 
with  the  present  equipment  it  is  possible  to  make  18  pipe  per  day. 

It  has  been  found  that  the  wooden  forms  get  out  of  shape  and  in  the 
long  run  are  not  as  economical  as  the  steel  ones.  They  are  however  sat- 
isfactory as  a  temporary  expedient.  They  also  have  the  advantas^e  of  being 
lighter  to  handle  than  the  steel  ones.  This  fact  is  of  some  value  where  the 
handling  of  the  forms  is  done  by  hand.  This  advantage,  however,  is  to 
some  extent  offset  by  the  additional  number  of  pieces  to  be  handled  and 
therefore  the  increased  cost  in  time  of  settin<y  them  up. 

It  is  the  expectation  to  erect  a  permanent  nlant  at  Tomah  for  carrying  on 
the  manufacture  of  pipe  for  about  nine  months  out  of  the  year.  This  plant 
was  to  have  been  erected  this  year,  but  the  pressure  of  other  work  has  delayed 
the  completion  of  the  plans  and  the  carrying  out  of  the  work.  When  com- 
plete this  plant  is  to  be  equipped  with  labor  saving  devices  to  insure  the 
maximum  output  for  the  least  expenditure  of  labor. 


APPENDIX  C. 

SPECIFICATIONS   FOR   REINFORCEMENT   OF   CONCRETE   CUL- 
VERT PIPE,  ILLINOIS  CENTRAL  R.  R. 

Cement: — Shall  be  of  the  brand  or  brands  acceptable  to  and  furnished 
in   accordance  with  the  specifications  of  the  railroad  company. 

Workmanship: — Only  workmanship  of  the  highest  quality  shall  be 
acceptable.  Smoothness  of  finish  and  thoroughness  of  method  throughout 
shall  be  required. 

Aggregate  : — The  aggregate  shall  be  of  sand  and  crushed  stone  or  gravel. 
All  stone  shall  be  a  sound,  hard  clean  stone  crushed  and  screened  so  that 
none  will  pass  through  a  sieve  having  one  quarter  inch  meshes  and  so  that 
all  will  pass  through  a  screen  having  meshes  one  inch  in  diameter.  All 
gravel  shall  be  clean  and  free  from  dirt,  and  preferably  *»raded  in  size 
from  sand  to  oebbles  about  one  inch  in  diameter.  All  gravel  shall  be  of  a 
size  which  will  pass  a  one-inch  screen.  All  concrete  shall  be  mixed  with 
the    following   proportions   by   loose  measures : 

Proportions  of  stone  concrete — cement,  V/i  bbl. ;  stone,  1  cu.  yd.;  sand, 
0.45  cu.  yd.;  proportions  of  gravel  concrete — cement,  V/i  bbl.;  gravel,  1  cu. yd. 
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Mixing  i^W'hen  (he  amount  of  pipe  is  sufficienl  lo  warrant  il,  the  con- 
crete shall  be  mixed  by  machine.  When  mixed  by  hand  the  work  shall 
be  done  as  follows:  The  stone  and  sand  or  gravel  shall  be  spread  on  a  water 
light  platform  to  a  depth  nf  6  in. :  on  this  the  cement  shall  be  evenly  spread 
and  the  mass  turned  till  of  a  uniform  color.  Water  shall  be  added  sufficient 
to  make  a  plastic  mass  and  the  whole  turned  over  and  over  till  thoroughly 

Deposition  : — The  most  care  shall  be  taken  to  prevent  the  formation 
of  voids  in  any  part  of  the  pipe  and  tc  insure  the  thorough  embedmeni 
of  the  reinforcement  in  its  proper  position  until  the  concrete  is  placed 
arotmd  it.  .^s  the  concrete  is  deposited,  it  shall  be  spaded  or  puddled  along 
the  lining  of  the  mould  on  each  face,  so  as  to  insure  the  smoothest  possible 
finish.  Every  section  shall  be  completely  filled  before  any  portion  of  tht 
concrete  has  set. 

Moulds  :— The  moulds  shall  be  made  true  to  plan  and  held  rigidly  in  form 
during  the  process  of  depositing  the  concrete.  They  shall  be  lined  with 
melal  with  all  edges  filleted  and  shall  be  well  greased  before  each  pipt  is 
made. 

Reinforcement:  «)  in.  Pipe:— The  transverse  reinforcement  shall  con- 
sist of  Vi  in.  square  deformed  bars  of  50,000  lbs.  clastic  limit  spaced  noi  more 
than  4i4  in.  center  to  center.  These  liars  shall  be  bent  to  a  circle  and  tht 
splice  made  by  lapping  the  ends  for  length  of  nine  in.  and  tightly  rnring 
them  together.  The  joints  shall  be  placed  so  tnat  they  will  come  at  the 
quarter  points  or  points  45  per  cent  from  the  vertical  or  horizontal  diameters 
of  the  cross  section  of  the  pipe  and  shall  break  joints  so  far  as  possible. 
The  longitudinal  reinforcement  shall  consist  of  bars  of  the  same  section  as 
the  transverse  bars  and  shall  be  spaced  9  in.  apart  if  round  or  12  in.  apart, 
if  square.  The  longitudinal  bars  shall  be  suitably  bent  so  as  to  extend  intft 
the  1*11  and  wilhin  two  in.  of  the  surface  at  the  end.  The  bell  shall  be  rein- 
forced by  two  transverse  bars  of  the  same  size  as  the  others,  soliced  in  the 
same  way.  '1  he  tran,=vcrse  and  longitudinal  bars  shall  be  lightly  fastened  to- 
gether so  as  to  hold  them  in  place  during  the  deposition  of  the  concrete. 
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48  IN.  Pipe:— The  transverse  reinforcement  shall  consisi  of  ^  in.  square 
or  round  deformed  bars  of  50,000  lbs.  elastic  limit  spaced  not  more  than  3 
in.  center  to  center  if  round  or  3%  in.  center  lo  center  if  square.  The  longi- 
tudinal reinforcement  and  the  bending  and  splicing  shall  be  as  described  for 
the  60  in.  pipe. 

42  IN.  Pipe; — The  transverse  reinforcement  shall  consist  of  ii  in.  square 
or  round  bars  spaced  not  less  than  3j^  in.  center  to  center  if  round,  or  4>i 
In.  center  la  center  if  square.  The  longitudinal  bars  shall  be  spaced  10  in. 
apart  if  round  or  12  in.  apart  if  square. 
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36  IN.  TO  24  IN.  Pipe:— The  reinforcement  of  these  pipes  shall  consist 
of  No.  23  American  Steel  &  Wire  triangular  mesh  bent  to  circular  form 
and  adequately  wired  at  the  splice  with  not  less  than  6  in.  lap,  together  with 
%  in.  round  transverse  bars  spaced  12  in.  center  to  center.  These  trans- 
verse bars  to  be  so  bent  as  to  extend  into  the  bell  and  within  two  inches 
of  the  surface  at  the  end.  The  reinforcement  of  the  bell  shall  consist  of 
2fi  in.  round  bars  bent  and  spliced  as  described  for  the  60  in.  pipe. 

Alternate  Plans  for  Reinforcement  : — A  circular  concrete  pipe  having 
two  lines  of  reinforcement  may  be  used  in  place  of  tne  single  line  reinforce- 
ment, above  specified,  providing  the  pipe  is  of  equal  strength  to  that  above 
specified  and  providing  that  in  all  cases  the  plan  for  the  reinforcement, 
thickness  of  material,  etc.,  is  approved  by  the  engineer. 


DISCUSSION. 

The  President: — This  report  has  been  printed  and  distrib- 
uted among  the  members ;  Mr.  Hadwen  is  not  here,  but  I  think 
Mr.  Decker  is  in  the  room  and  I  would  like  to  have  him  start  the 
discussion. 

Mr.  H.  H.  Decker: — The  committee  on  Reinforced  Concrete 
Culvert  Pipe  sent  out  inquiries  to  a  number  of  the  roads  and  re- 
ceived replies  from  42  different  roads,  only  15  of  which  gave  much 
data  in  regard  to  the  subject.  We  found  from  the  data  furnished 
that  several  of  the  roads  were  adopting  this  form  of  concrete 
construction  for  standard  culverts  under  fills  of  all  heights,  and 
it  was  indicated  that  there  was  no  difficulty  in  designing  rein- 
forced concrete  pipe  to  meet  all  conditions  of  loading,  to  secure 
sections  with  diameters  up  to  48  inches.  The  types  of  pipe  used 
by  the  roads  varied  somewliat.  The  six-ft.  section  was  found  to 
be  used  by  most  of  the  roads  from  which  we  received  replies,  al- 
though some  used  sections  as  long  as  eight  ft.  The  bell  and  spigot 
joint  generally  used  is  similar  to  that  on  cast  iron  pipes.  The  re- 
inforcing for  the  smaller  sizes  of  pipe  is  woven  wire  fabric,  and  for 
the  larger  sizes,  corrugated  bars.  A  period  of  about  thirty  days  is 
usually  allowed  for  the  seasoning  of  the  pipe.  These  reports  we 
have  indicate  that  there  is  a  saving  of  about  25  to  50  per  cent  in 
the  use  of  concrete  pipe  over  cast  iron  pipe.  Very  few  roads  have 
used  concrete  pipe  for  very  many  years.  The  Wabash  has  used 
such  pipe  for  about  in\e  years  which  is,  1  believe,  the  longest 
of  any  road  we  had  a  reply  from. 

Mr.  C.  E.  Smith: — I  find  on  the  Missouri  Pacific  that  we  can 
build  reinforced  concrete  culverts  three  ft.  x  three  ft.  and  up, 
cheaper  than  we  can  buy  reinforced  concrete  pipe  and  we  have 


108  DISCUSSION 

had  quotations  from  a  number  of  manufacturers.  A  three  ft. 
X  three  ft.  culvert  has  about  the  same  cross  section  as  a  42  in. 
pipe,  which  would  seem  to  indicate  that  the  culverts  on  our  road 
and  others  would  be  cheaper  from  36  in.  down  depending  some- 
what on  the  weight  of  the  cast  iron  pipe  the  reinforced  concrete 
is  compared  with.  I  have  had  men  try  to  make  comparisons 
with  the  very  heaviest  high  pressure  cast  iron  pipes,  but  I  find 
that  a  standard  cast  iron  pipe  is  satisfactory  for  our  purpose  and 
it  is  still  lighter.  We  use  a  considerable  amount  of  lock  joint 
cast  iron  pipe.  I  have  not  been  able  to  show  any  economy  in  the 
cost  of  reinforced  concrete  as  against  cast  iron  pipe,  unless  I 
assume  considerable  economy  in  the  cost  of  installation  and  as- 
sume that  it  will  not  cost  a  good  deal  more  to  handle  the  con- 
crete than  the  lighter  cast  iron  pipe.  As  a  great  many  members 
have  had  experience  in  putting  in  pipe,  I  would  like  to  hear  some 
comparisons  in  the  cost  of  putting  in  concrete  as  against  the  cost 
of  putting  in  cast  iron  pipe  and  also  the  cost  of  an  equal  area 
of  each. 

Mr.  Reid : — We  have  had  a  little  experience  in  placing  con- 
crete pipe  on  the  Lake  Shore,  but  we  have  used  only  60  in.  hori- 
zontal and  66  in.  vertical  diameter  pipe  which  we  make  ourselves. 
The  sections  weigh  about  7,000  pounds ;  they  are  six  ft.  long  and 
the  walls  six  in.  thick.  We  handle  them  with  our  heavy  capacity 
steam  wrecking  crane.  I  cannot  say  as  to  the  cost,  but  they  arc 
rather  expensive  to  handle  and  must  be  handled  rather  care- 
fully. One  cannot  handle  them  as  he  can  cast  iron  pipe.  Cast 
iron  pipe  can  be  rolled  off  the  car  and  down  the  bank,  but  con- 
crete pipe  must  be  lifted  and  placed  with  a  derrick.  We  had 
some  difficulty  at  first  in  placing  them  on  account  of  getting  the 
ropes  right.  We  made  a  rope  swing  to  go  around  the  pipe  and 
the  pipe  naturally  settled  down  in  the  bed.  In  getting  the  rope 
of?  there  was  some  displacement  of  the  pipe.  Recently  we  have 
made  a  hole  in  the  top  of  the  pipe,  placing  a  rail  through  the  pipe 
on  the  inside  and  have  a  bar  or  a  loop  through  which  the  rail 
passed,  fastened  to  the  hook  of  the  derrick.  We  can  place  the  pipes 
in  this  way  and  be  sure  of  keeping  the  vertical  diameter  vertical 
and  having  the  joints  connect.  There  is  no  disturbance  of  the 
pipe  when  we  let  go  and  remove  the  hanger.  We  have  several 
of  them  in  place  and  have  had  no  trouble  whatever  with  any  of 
them.  None  of  them  have  cracked.  We  have  them  under  very 
heavy  pressure  and  some  of  them  reasonably  close  to  the  track. 
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We  figure  that  they  are  cheaper  than  60-in.  iron  pipe  would  be  in 
those  places. 

Mr.  Andrews: — Several  years  ago  Mr.    Graham,  assistant 
engineer  of  bridges,  our  present  engineer  of  bridges  and  myself 
designed  a  different  type  of  concrete  pipe.    Up  to  this  time  we 
have  used  but  little  of  it  except  the  36-in.  size.    This  pipe  is  made 
without  the  bell  and  spigot  ends  in  four  ft.  lengths,  with  the  ends 
as  near  true  as  we  could  make  them,  in  forms  of  our  own  design, 
made  by  the  Blaw  Centering  Co.  of  Pittsburgh.    Insets  are  pro- 
vided instead  of  the  bell  and  spigot  which  have  a  hook  or  a  bar 
bent  at  each  end  which  is  cast  or  molded  in  the  parts,  projecting 
to  about  on  a  line  with  the  outside  surface  of  the  pipe.     The 
pipe  is  laid  in  a  six-in.  bed  of  cement  which  comes  up  about 
half-way  of  the  middle  diameter  of  the  pipe.    The  pipe  is  then 
laid  end  to  end  and  the  hooks  which  are  cast  in  the  pipe  are 
brought  into  line  and  wrapped  with  telegraph  wire.    After  this 
is  done  the  layer  of  cement  is  carried  all  the  way  around  the 
joint.    Our  object  in  this  is  to  get  a  tight  joint  and  to  keep  it 
from  pulling  apart.     We  all  know  from-  experience  the  great 
difficulty  we  have  had  in  cast  iron  pipe  of  bell  and  spigot  design 
pulling  apart,  and  how  difficult  it  is  to  get    it    together    after    it 
once  pulls  apart.    Mr.  Taylor  made  some  36-in.  pipe  on  the  Cum- 
berland division  ready  to  place,  at  $1.79  per  lineal  foot.     Our 
engineer  on  the  B.  &  O.  S.  W.,  having  no  knowledge  whatever 
of  what  Mr.  Taylor  had  done,  made  the  same  sized  pipe  ready 
to  put  in  place,  for  $1.80  a  lineal  foot.     Mr.  Turner  has  lately 
made  some  of  the  same  sized  pipe  at  Locust  Point,  for  a  fraction 
less  than  $1  a  foot.    Now,  comparisons  are  not  necessary  at  all 
between  that  price  and  the  price  of  cast  iron  pipe,  but  are  neces- 
sary between  that  price  and  the  price  of  the  bell  and  spigot  con- 
crete pipe  as  sold  to  us  by  manufacturers,  of  which  the  36-in. 
pipe   runs  about  $2.75  per  lineal   foot,  or  practically  a  dollar 
more  than  the  highest  price  it  has  cost  us  to  make  it.    There  is 
no  patent  on  the  pipe,  and  we  do  not  expect  or  desire  to  make 
one  penny  out  of  it.     It  is  open  to  anyone  that  wants  to  use  it. 
In  cast  iron  pipe,  we  use  rejected  water  pipe,  commonly  called 
culvert  pipe,  which  is  rejected  pipe  of  any  character  that  is  unfit 
for  use  as  water  pipe,  and  is  laid  aside  and  sold  as  culvert  pipe. 
The  question  of  the  thickness  or  strength  of  the  pipe  we  use  is 
governed  entirety  by  how  far  it  is  to  be  from  the  base  of  the  rail. 
We  are  not  in  favor  of  concrete  pipe  where  it  comes  close  to 
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the  rail,  but  our  general  officers  have  given  us  instructions  to  use 
concrete  pipe  whenever  possible  when  the  distance  is  sufficiently 
far  below  the  base  of  the  rail  to  overcome  any  danger  whatever 
of  breaking.  , 

The  Secretary: — This  report,  I  believe,  does  not  deal  very 
much  with  pipe  in  larger  sizes  than  about  four  ft.  and  there  is 
considerable  pipe  used  in  larger  sizes  than  that.  Perhaps  some 
of  our  members,  or  some  here  who  are  not  members,  may  know 
of  pipe  in  use  considerably  larger.  I  would  like  to  ask  Mr.  Camp 
if  he  has  any  knowledge  of  pipe  considerably  larger  than  48 
in.,  in  service? 

Mr  Camp: — I  have  heard  of  pipe  six  ft.  in  diameter,  but  I 
cannot  recall  now  where  it  is  used. 

The  Secretary: — Mr.  Howson,  I  believe,  can  give  us  some 
information  on  that. 

Mr.  Howson : — I  happen  to  be  familiar  with  the  practice  of 
the  Burlington.  They  had  established  their  maximum  size  at  48 
in.,  up  to  alx>ut  four  years  ago  when  they  went  to  a  60-in.  stand- 
ard where  the  waterway  demanded  it.  Since  that  time  they 
have  used  large  quantities  of  60-in.  pipe.  They  use  the  bell  and 
spigot  pipe.  In  some  cases,  where  there  is  danger  of  its  pulling 
apart,  they  have  wired  through  from  one  end  to  the  other  to  hold 
it.  They  have  a  plant  of  their  own  for  manufacturing  large  quan- 
tities of  it  near  Aurora,  111.  They  find  quite  a  large  saving  in  the 
price  of  concrete  over  cast  iron,  in  some  cases  as  much  as  half. 

Mr.  Andrews: — I  omitted  to  say  that  in  designing  this  pipe 
we  went  into  the  question  carefully  of  cost.  While  approximate, 
our  estimates  showed  that  when  we  got  beyond  48-in.  pipe,  the 
ordinary  concrete  culvert  was  cheaper;  so  we  designed  our  pipe 
making  48-in.  the  maxium  and  24-in.  the  minimum. 

Mr.  Reid : — In  investigating  the  matter  on  the  Lake  Shore, 
before  we  started  using  the  large  concrete  pipe,  we  found  that 
above  48-in.  iron  pipe,  the  ordinary  concrete  culverts  were 
cheaper.  I  think  that  is  true  in  the  case  of  the  60-in.  concrete 
pipe  we  are  now  using.  We  use  a  60-in.  pipe,  with  a  circular 
reinforcement,  and  the  six-in.  increase  in  vertical  diameter  brings 
the  reinforcement  bars  to  the  surface  where  thev  are  needed,— 
on  the  inside  of  the  pipe  at  the  top  and  bottom, — and  outside  on 
the  sides.  In  regard  to  the  maximum  size  of  concrete  pipe  used, 
the  city  of  Detroit,  a  year  or  two  ago,  built  a  large  sewer  in  Center 
avenue  crossing  under  our  tracks,  in  which  they  used  seven  ft 
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reinforced  concrete  pipe  with  a  sort  of  lock  joint.  The  end  of 
the  pipe  was  bevelled,  I  think,  on  the  inner  and  outer  corners 
so  it  made  practically  a  socket  joint.  After  being  put  in  place 
they  were  rotated  enough  to  bring  a  lock  into  position  so  that 
the  pipes  were  locked  together. 

Mr.  Killam : — We  have  used  a  great  deal  of  concrete  pipe  on 
the  Intercolonial  during  the  last  eight  or  ten  years.  We  have 
had  no  trouble  with  the  joints  pulling  apart.  Our  concrete  pipes 
are  all  made  in  four  ft.  sections  with  lock  joints  which  lap  three 
in.  Wherever  the  foundation  is  at  all  doubtful  or  where  it  is  in- 
clined to  be  soft,  a  bed  of  concrete  is  placed.  The  larger  pipes 
are  made  with  a  flat  bottom  and  are  then  placed  on  this  concrete 
bed  with  concrete  alongside  the  pipe,  making  almost  a  double 
concrete  pipe.  At  the  sides  of  the  embankment  a  concrete  abut- 
ment is  built  over  the  ends  to  a  solid  foundation.  With  this  con- 
struction we  have  never  had  a  joint  open  in  any  pipe  on  the  road. 
We  never  put  in  a  pipe  that  had  been  made  only  two  or  three 
months,  but  we  like  to  have  them  made  the  year  before.  We 
have  never  had  any  broken  pipes  since  they  went  in  and  there 
are  probably  three  or  four  or  five  hundred jcul verts.  On  one  sec- 
tion of  the  road  between  Quebec  and  River  View,  a  distance  of 
llo  miles,  the  masonry  was  poor  and  had  shaken  to  pieces.  We 
replaced  it  with  concrete  pipe  with  abutments  at  the  outer  ends 
of  the  pipes  and  though  we  got  cast  iron  pipes  at  the  London- 
derry Works  for  half  price,  the  concrete  pipes  were  found  to  be 
cheaper  and  to  serve  just  a^  well  as  the  iron  pipes.  For  this 
reason  we  have  stopped  using  the  iron  pipe  altogether. 

Mr.  A.  S.  Markley: — The  use  of  concrete  is  beyond  the  ex- 
perimental stage.  The  only  question  is  to  get  it  properly  mixed  ; 
for  men  will  get  careless  and  over-confident.  We  have  a  lot  of 
concrete  pipe  still  in  the  track  that  was  put  in  previous  to  our 
taking  the  road  in  1888  and  it  is  still  in  good  condition.  ,  It  is 
about  18  in.  in  horizontal  diameter,  about  24  in.  vertically  and 
about  2j/$  in.  thick  and  is  joined  together  with  a  miter  joint  with 
no  reinforcing  of  any  kind. 

Mr.  W.  O.  Eggleston : — T  have  in  mind  a  couple  of  concrete 
pipes  that  are  60  in.  in  diameter,  made  in  three  ft.  sections,  six 
in.  thick,  with  bevel  joints,  under  fast,  heavy  track  and  are  only 
18  in.  below  the  base  of  the  rail.  I  was  rather  suspicious  of  them 
when  I  first  found  them  and  have  looked  at  them  whenever  in 
that  neighborhood.     Last  winter  I  went  through  both  pipes  and 
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found  them  in  perfect  condition.    The  fill  is  composed  of  sand. 

Mr.  A.  H.  King: — I  notice  in  this  report  under  the  subject, 
"Seasoning,  etc.,"  a  certain  paragraph,  "Pipe  can  be  unloaded 
by  skidding  from  cars  with  snub  lines  and  can  be  rolled  down 
embankments  with  less  danger  of  breakage  than  cast  iron  pipe." 
I  am  wondering  if  that  had  been  duly  considered.  I  believe  I 
have  heard  some  of  the  members  say  that  cast  iron  pipe  could  bt 
rolled  from  cars  down  embankments  with  but  little  danger  of 
breakage  on  ordinarily  soft  ground.  That  has  been  my  ex- 
perience. We  do  not  take  a  great  deal  of  care  in  rolling  cast  iron 
pipe  from  cars.  I  would  like  to  ask  if  it  would  not  be  necessary 
in  all  cases  to  provide  some  sort  of  a  foundation  where  the  con- 
crete is  used  in  shorter  lengths  than  cast  iron,  on  soft  ground? 
In  other  words,  if  there  is  any  settlement  the  joints  will,  of 
course,  open  up  and  the  usefulness  and  life  of  the  pipe,  as  a  means 
of  carrying  water,  will  be  impaired. 

Mr.  Smith : — If  concrete  pipe  in  four,  six  or  eight  ft.  lengths 
is  used,  there  is  rnuch  more  chance  of  the  weight  being  concen- 
trated on  a  shorter  length  of  culvert,  in  which  case  the  short 
length  is  liable  to  go  down  in  a  soft  bottom  and  it  appears  to  me 
that  the  concrete  pipe  will  be  much  more  liable  to  get  out  of 
surface  and  break  apart  than  12-ft.  lengths  of  cast  iron  pipe. 
That  would  seem  to  argue  for  the  necessity  of  the  foundation 
Mr.  Killam  tells  about.  The  cost  of  such  foundations  should  be 
added  to  the  cost  of  the  concrete  pipe  and  taken  into  considera- 
tion in  getting  comparative  costs. 

Mr.  A.  S.  Markley : — Mr.  King  referred  to  breakage  of  pipe 
in  unloading.  In  the  case  of  iron  pipe, — if  the  spigot  end  is  landed 
first  it  is  not  so  liable  to  break,  but  if  the  bell  end  strikes  first  it 
is  far  more  liable  to  be  damaged. 

Mr.  Killam : — I  never  saw  any  iron  pipe  broken  in  letting  it 
down^  but  I  have  seen  a  number  of  concrete  pipes  broken  in  un- 
loading, perhaps  carelessly  or  by  accident.  I  have  observed  that 
they  will  nearly  always  break  into  four  pieces. 

Mr.  Alexander: — This  discussion  is  now  coming  where  I  am 
glad  to  hear  it.  We  have  been  told  how  cheap  this  pipe  was 
made  and  how  it  was  taken  in  preference  to  cast  iron  pipe,  but  I 
believe  that  the  expense  of  handling  and  distributing  it  should 
be  added  to  the  difference  in  cost.  We  have  used  considerable 
cast  iron  pipe  on  our  road  and  it  is  in  favor  with  us.  I  have  seen 
the  concrete  pipe  used  by  other  roads  and  have  seen  failures  with 
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it.  As  has  been  said,  this  pipe  is  made  in  short  sections  which 
are  sometimes  broken  in  distributing.  Sometimes  the  foundation 
is  not  properly  made  and  they  go  all  to  pieces.  When  one  adds 
the  cost  of  making  a  good  foundation  and  the  extra  cost  of  dis- 
tributing, to  the  price,  he  is  coming  close  to  the  cost  of  cast  iron 
pipe.  As  we  are  in  a  timber  country,  we  build  wooden  culverts, 
largely,  on  construction.  These  culverts  are  built  large,  so  that 
we  can  replace  them  afterwards  with  cast  iron  pipe  or  line  them 
with  concrete  built  in  place,  which  is  preferable  to  any  pipe  with 
us.  We  use  cast  iron  pii>e  in  12-ft.  lengths  and  half  lengths, 
with  the  bell  and  spigot  joint  up  to  36  in.,  but  then  we  find  it  is 
cheaper,  as  a  rule  to  build  concrete  in  place.  We  have  some 
48-in.  pipe  in  special  cases  and  we  run  down  to  12  or  10-in.  cast 
iron  pipe.  We  can  distribute  our  pipes  very  readily,  with  no 
breakage.  We  hardly  stop  the  train  to  do  it,  because  a  freight 
train  may  run  slow  enough  to  allow  pipe  to  be  rolled  off  if  there 
are  no  sticks  or  rocks  for  it  to  strike  on.  In  my  estimation  this 
is  the  cheapest  pipe  with  us,  although  I  have  been,  perhaps,  some- 
what prejudiced  against  the  concrete  pipe. 

The  Secretary : — It  is  true  that  if  the  ground  is  soft  any  kind 
of  a  culvert  will  require  some  extra  attention  and  expense  in  the 
matter  of  foundations.  The  extra  expense  for  the  foundation  for 
concrete  pipe  should  be  but'  a  very  little  more  than  that  required 
for  iron  pipe.  The  Chicago  &  Northwestern  has  during  the  past 
few  years  rebuilt  hundreds  of  waterways,  using  concrete  culvert 
pipe,  where  wooden  boxes  or  trestles  formerly  existed,  and  the 
saving  over  that  if  iron  pipe  had  been  used  would  amount  to 
thousands  of  dollars.  I  think  I  am  safe  in  saying  that  the  cost  of 
construction  of  concrete  pipe  culverts  is  from  30  to  40  per  cent 
cheaper  than  when  constructed  of  cast  iron.  Concrete  pipe, 
properly  made,  ought  to  last  many  years  but  just  how  its  life  will 
compare  with  that  of  iron  pipe  time  alone  will  determine. 

Mr.  King: — I  want  to  confine  myself  to  the  subject  and  talk 
on  concrete  pipe,  although,  as  a  comparison,  I  favor  the  cast  iron 
and  we  use  it  altogether  on  that  part  of  the  Harriman  Lines  with 
which  I  am  familiar.  I  have  yet  to  find  where  there  has  been  any 
trouble  from  any  kind  of  culvert  pipe  pulling  apart,  providing 
the  foundation  was  perfect  and  there  was  no  settlement. 

The  Secretary: — I  would  like  to  ask  Mr.  King  if  he  puts  end 
walls  on  any  of  the  culvert  pipe? 

Mr.  King: — Yes,  we  provide  end  walls  as  a  rule  and  use  end 
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walls  where  we  have  irrigation  pipes.  We  make  a  distinction 
between  the  drainage  culvert  and  irrigation  culvert.  In  our  coun- 
try we  have  a  great  many  irrigation  culverts  and  end  walls  are 
put  on  mainly  to  prevent  possible  leakage  outside  the  pipe.  Fre- 
quently, where  there  is  considerable  fall  at  the  lower  end,  a  cul- 
vert washes  and  leaves  the  lower  end  unsupported.  We  then 
put  in  end  walls  which  I  think  assists  in  holding  the  joints  to- 
gether.    It  is  our  common  practice  to  use  end  walls. 

The  Secretary: — I  asked  Mr.  King  that  question  because 
many  roads  use  end  walls  for  all  of  their  pipes.  In  case  of  a  slid- 
ing bank,  where  the  center  of  the  embankment  may  be  solid, 
the  pressure  of  the  sliding  material  against  the  end  walls  crowds 
them  out,  thus  pulling  the  pipes  apart  at  the  joints. 

Mr.  Alexander: — We  had  iron  pipes  pull  apart  where  the 
joints  did  not  settle,  and  where  there  were  no  end  walls.  We 
have  a  good  deal  of  frost  in  our  country  and  some  very  sticky 
clay.  If  the  fill  is  of  new  construction,  it  is  likely  to  settle.  The 
clay  freezes  solid  to  the  ends  of  the  pipe,  and  if  a  settlement 
comes  while  the  clay  is  still  frozen  it  will  pull  the  pipes  apart 
We  don*t  use  an  end  wall  as  a  rule,  on  a  pipe,  although  we  have 
put  some  end  walls  on  tile  pipes.  The  result  has  been  that  in 
some  cases  the  clay  has  pulled  up  the  end  walls  and  broken  the 
pipes,  and  we  had  to  take  them  up.  *  I  would  rather  have  pipes 
without  any  end  walls  on  them  unless  they  are  necessar}'  to  keep 
the  clay  from  running  into  the  pipes. 

Mr.  Penwell : — I  have  never  made  any  concrete  pipes  but 
there  is  one  on  our  railroad  that  was  there  in  1900,  when  I  be- 
came connected  with  this  line.  It  was  built  with  miter  joints  in 
three  ft.  lengths  without  any  reinforcing.  It  is  within  18  in.  of 
the  base  of  the  rail  and  is  in  perfect  condition.  I  expect  every 
time  I  go  there  to  find  it  flattened  out  and  broken  down,  but  it 
stands. 
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REPORT  OF  COMMITTEE. 

Considering  the  subject  in  a  general  way  the  construction  of  a  reservoir 
or  dam  depends  largely  on  the  existing  conditions  at  the  desired  location. 
Where  it  is  in  a  rock  formation,  such  as  is  found  in  mountainous  territory, 
concrete  is  the  better  material  to  use  in  the  construction  of  a  wall.  This 
wall  must  be  of  sufficient  size  to  withstand  the  maximum  pressure  of  flood 
waters  and  to  safely  hold  the  required  body  of  water  to  be  impounded. 

Where  the  formation  is  of  soil  and  bed  rock  is  at  a  depth  such  that 
concrete    would   be   too   expensive,   a   dirt   reservoir   can   be   constructed   to 
impound  the  water  very  successfully.     In  this  case  the  bank  must  be  made 
not  Jess  than  10  ft.  wide  at  the  top  and  have  a  long  slope  on  the  outside  which 
should  be  sodded  with  some  grass  that  will  grow  successfully  in  that  part 
of  the  country.    A  grass  like  Bermuda  grass  which  is  hardy  and  mats  closely 
has  been  found  to  be  the  best  in  Arizona  to  keep  the  bank  from  washing. 
On  the  inside  of  the  reservoir  it  is  a  good  practice  to  cover  the  slope  with 
gravel   of  sufficient  coarseness  to  prevent  the  washing  of  the  bank  by  the 
waves  created  by  the  winds.     Where  the  soil  is  of  a  porous  nature  allowing 
the  water  to  percolate  through  it,  a  stiff  clay  placed  over  the  interior  sur- 
face and  well  puddled  will  make  the  reservoir  absolutely  impervious  to  water. 
A  convenient  way  to  puddle  a  dirt  reservoir  is  to  corral  a  band  of  sheep  for 
several  nights  in  the  reservoir  when  the  clay  is  in  a  pliable  condition.     The 
sharp  hoofs  of  the  sheep  will  pack  the  clay  better  than  any  other  method  that 
can  be  applied.     Cattle  will  do  the  same  but  not  as  effectively. 

Pipes  leading  from  reservoirs  should  be  placed  about  12  in.  or  a  little 
more  from  the  bottom  and  carried  outside  the  wall  to  a  pit  of  sufficient  size 
to  admit  a  man  going  down  inside  and  working.  A  valve  should  be  placed 
in  this  pit  on  the  line  leading  from  the  reservoir  into  the  pit  and  another 
valve  on  the  supply  pipe  line.  The  pit  should  also  have  a  depth  of  two  feet 
below  the  intake  pipe  to  allow  any  solids  that  may  be  drawn  out  of  the  reser- 
voir to  be  removed,  thus  preventing  their  getting  into  the  supply  pipe  line. 
In  all  lines  leading  from  the  reservoir  through  the  wall  great  care  must  be 
used  especially  in  a  dirt  wall  to  prevent  any  leakage  by  placing  some  suit- 
able material  around  the  pipe  line,  as^  no  matter  how  small  the  leak  is  at 
first  it  is  liable  to  develop  at  any  time  and  utterly  destroy  a  portion  of  the 
structure. 

It  is  usually  the  case  that  water  impounded  for  gravity  supply  has  to  be 
carried  a  long  distance  to  the  point  of  use  through  pipe  lines.  If  such  is  the 
case,  the  ground  for  the  pipe  line  should  be  carefully  gone  over  and  a  sur- 
vey made  to  endeavor  to  locate  the  line  on  an  even  grade  without  going  into 
depressions  or  over  rises.  Where  this  is  not  possible  air  valves  must  be 
placed  at  all  high  points  in  the  line  to  allow  the  air  to  escape,  as  the  air  will 
always   rise  to  the  highest  point  and  if  not  allowed  to  escape  will  retard  the 
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flow  of  water  and  eventually  stop  it  altogether  until  the  air  is  released.  There 
are  many  air  valves  on  the  market  and  care  should  be  exercised  in  the 
selection  of  the  proper  kind  so  that  the  attention  necessary  to  keep  in  condi- 
tion will  be  greatly  reduced  and  less  failure  will  occur  in  the  water  supply. 

The  selection  of  the  pipe  best  suited  for  the  pipe  line  depends  largely  on 
the  nature  of  the  soil.  This  must  be  considered  in  view  of  its  chemical  con- 
tents so  as  to  provide  the  proper  kind  of  pipe  to  withstand  the  corrosive 
action  of  the  soil  in  which  it  is  to  be  laid,  some  soil  being  so  bad  that  it  is 
necessary  to  use  wooden  pipes,  which  are  used  successfully  for  a  great  many 
years  while  in  the  same  soil  iron  pipe  will  last  but  a  very  short  time, 
A  paint  or  dip  put  on  the  pipe  will  prevent  corrosion  for  a  great  many  years 
in  some  soils  if  properly  applied.  Asphalt  dip  is  one  of  the  best  and  when 
put  on  properly  will  keep  the  soil  from  getting  at  the  body  of  the  pipe  for 
years.  A  satisfactory  method  is  to  dip  the  pipe  in  asphalt  at  the  proper  tem- 
perature, the  pipe  also  being  heated.  After  the  first  coat  roll  the  pipe  in 
sawdust  and  when  hardened  dip  again.  In  this  way  a  coat  of  asphalt  over 
l^i  in.  thick  will  be  taken  on  which  wifl  withstand  the  action  of  the  soil 
for  a  long  time. 

A  tee  with  a  plug  or  a  valve  looking  down  should  be  placed  in  pipe  lines 
leading  from  reservoirs  at  intervals  along  the  line  so  that  the  line  can  be 
opened  and  the  accumulation  of  foreign  matter  that  may  be  in  the  pipe  may 
be  flushed  out.  If  this  is  allowed  to  remain  it  will  gradually  decrease  the 
carrying  capacity  of  the  pipe  line  to  a  very  considerable  extent  and  lines  have 
been  known  to  fill  up  entirely  from  an  accumulation  of  silt  in  a  few  years. 

The  expansion  of  long  pipe  lines  has  to  be  taken  into  consideration  and 
the  regular  expansion  joint  of  about  six  inches  transverse  ^should  be  placed 
according  to  the  varying  temperature  of  the  locality.  Pipe  lines  shoidd  be 
placed  underground  at  a  sufficient  depth  to  protect  them  from  the  action 
of  frost  or  extreme  varying  temperature. 

In  the  construction  of  a  pipe  line  the  first  thing  to  be  done  is  to  prepare 
the  ditch  properly.  The  ditch  should  be  dug  to  such  a  depth  that  the  pipe 
will  be  below  the  frost-line  when  covered.  This  depth  will  vary  according  to 
the  climate  where  the  line  is  located.  The  trench  must  be  level,  or  even  on 
the  bottom  so  that  the  pipe  will  lie  firmly  on  the  ground,  otherwise  it  will 
settle,  and  cause  leakage.  This  precaution  is  especially  necessary  when  lay- 
ing wooden  pipe  which  should  be  driven  firmly  together,  but  care  must  be 
used  to  see  that  the  joints  are  not  forced  too  hard,  as  this  tends  to  split  the 
tenons  away  from  the  pipe.  When  backfilling,  the  utmost  care  should  be  used 
in  tamping  around  and  under  the  pipe  so  that  no  settling  will  take  place, 
otherwise  the  pipe  will  settle  both  out  of  line  and  out  of  round. 

The  chairman  found  these  measures  necessary  from  personal  experience, 
in  laying  135  miles  of  pipe  on  what  is  known  as  the  Bonito  Pipe  Line,  for  the 
El  Paso  &  Southwestern  Railway.  On  this  work  the  greatest  trouble  with 
leakage  resulted  from  irregularity  in  laying  and  backfilling. 

Mr.  J.  L.  Campbell,  engineer  in  charge,  found  by  investigation,  that 
wood  pipe  under  a  pressure  of  130  lbs.  would  give  satisfactory  service  for  25 
years,  on  which  basis  it  was  less  expensive  than  cast  iron  and  was  therefore 
used.  Cast  iron  was  considered  preferable  to  steel  for  pressures  not  ex- 
ceeding 310  !bs.  on  account  of  its  greater  durability. 

The  following  information  concerning  the  Bonito  pipe  line  is  taken 
largely  from  a  description  by  J.  L.  Campbell  in  the  Proceedings  of  the 
American  Society  of  Civil  Engineers.  Vol.  LXX,  Dec.,  1910: 

Wood  Pipe: — Machine  made,  spirally  wound,  wood-stave  pipe,  made  in 
sections  from  8  to  12  ft.  long,  with  the  exterior  surface  covered  with  a  heavy 
coat  of  asphalt,  was  selected  in  preference  to  unprotected  continuous  stave 
pipe  as  the  diameters  were  not  so  great  as  to  require  the  latter.  The  pipe 
is  wound  with  flat  steel  bands,  of  from  14  to  18  gage  and  from  one  to  two 
in.  wide.  The  machine  winds  at  any  desired  pitch  and  tension.  At  each 
end,  the  spiral  wind  is  doubled  back  two  turns,  the  second  laying  over  the 
first  and  developing  a  frictional  resistance  similar  to  that  of  a  double  hitch 
of  a  rope  around  a  post.  The  ends  of  the  bands  are  held  by  screw  nail? 
or  a  forged  clip,  the  latter  being  the  better.    This  clip  has  two  or  three  spikes 
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on  the  underside  which  set  into  the  stave  and  two  side  lugs  on  top  which 
turn  down  over  the  band.  The  latter  pass  twice  over  the  seat  on  the  clip, 
the  first  turn  holding  the  clip  to  the  stave  while  the  second  turn  is  held  by 
the  lugs,  which  are  hammered  down  over  it.  The  end  of  the  band  is  then 
turned  back  over  the  clip  and  held  down  by  the  staple. 

The  staves  are  double  tongued  and  grooved  and  from  If^  to  2  in.  thick. 
The  smallest  thickness  is  sufficient.  'Ihe  exterior  face  of  the  staves  should 
be  turned,  concentric  with  the  axis  of  the  pipe  to  form  the  circle  so  that 
the  band  will  have  perfect  contact  with  the  wood. 

The  joints  are  formed  by  turning  a  chamber  in  one  end  of  the  pipe, 
and  a  tenon  on  the  other,  or  both  ends  are  turned  to  a  true  exterior  circle 
and  driven  into  a  wood  or  steel  sleeve.  The  tenon  and  chamber  were  used 
in  this  work.  Finally,  each  piece  of  pipe  is  covered  with  as  much  hot 
asphalt  as  it  will  carry. 

Steel  Bands: — The  specifications  required  bands  of  mild  steel  of  60,000 
lbs.  strength,  with  an  elastic  limit  half  as  great.  The  winding  was  spaced 
to  limit  the  tension  to  15,000  lbs.  per  sq.  in. 

If  severe  water  hammer  is  present,  the  ordinary  working  stress  should 
be  materially  less  than  the  latter  figure,  otherwise  the  spiral  bands  will  stretch 
enough  to  permit  the  water  to  spurt  out  between  the  stays.  This  was  de- 
termined to  be  true  on  4,500  ft.  of  12-in.  pipe  connecting  the  Carrizozo  reser- 
voir with  the  water  column  at  the  round  house  there.  In  pumping  tests  at* 
the  mills,  attempts  were  made,  at  various  times,  to  burst  the  pipe,  but  they 
never  succeeded.  Before  the  elastic  limit  was  exceeded,  the  water  was  run- 
ning out  between  the  staves  as  fast  as  the  pump  forced  it  in.  On  the  follow- 
ing day,  the  pipe  thus  tested  would  carry  the  pressure  for  which  it  was  de- 
signed. Except  for  defects  in  bands,  pipe  of  this  kind  will  not  burst  in  the 
service  for  which  it  is  properly  designed.  This  is  true,  without  exception,  of 
the  100,000  pieces  in  this  service. 

Wood  Staves: — The  staves  of  this  pipe  are  of  Michigan  and  Canadian 
white  pine.  This  pine  cannot  now  be  had  of  clear  stuff,  or  in  long  lengths, 
in  large  quantities;  otherwise,  it  is  unexcelled.  Douglas  fir  and  yellow  pine, 
coarser  and  harder  woods,  have  the  advantage  of  clear  lumber  and  long 
lengths.  Cypress  is  not  as  plentiful  and  redwood  is  costly.  The  mill  tests 
did  not  determine  definitely  the  minimum  degree  of  seasoning  necessary,  and 
press  of  time  compelled  the  acceptance  of  some  rather  green  lumber.  Service 
tests  do  not  show  that  there  is  any  abnormal  leakage  from  pipe  made  of  such 
lumber  and  it  could  not  now  be  distinguished  in  the  trench  by  such  tests. 
Undoubtedly,  however,  thorough  air  seasoning  should  be  required. 

Bored  Pipe: — Owing  to  its  small  size,  a  part  of  the  3^  in.  pipe  was 
bored  from  the  log.  This  was  a  mistake,  for  bored  pipe  has  a  rough  interior 
and  a  reduced  capacity.  The  inspection  and  culling  are  difficult  and  un- 
satisfactory and  imperfections  readily  apparent  in  a  stave  frequently  escape 
detection  in  bored  pipe. 

Pipe  Joints: — The  chamber  and  tenon  of  this  pipe  is  an  all-wood  joint 
4  in.  deep.  An  iron  sleeve  makes  a  better  and  stronger  joint  as  it  compen- 
sates for  any  initial  tension  in  the  banding  over  the  chamber  of  the  wood 
joint,  and  secures  full  advantage  of  the  swelling  of  the  wood.  Cast  iron  is 
better  than  steel,  as  it  is  more  rigid  and  its  granulated  surface  breaks  up  the 
smoothness  of  the  wood  surface  swelling  against  it.  One  objection  to  the 
cast  iron  sleeve  is  that  of  cost,  but  it  adds  4  in.  to  the  effective  length  of 
every  section  of  the  pipe  as  compared  with  the  wood  joints.  On  the  Pacific 
coast,  the  banded  wood  stave  sleeve  is  used  with  success. 

Coating: — To  preserve  the  banding  from  corrosion  and  the  wood  from 
exterior  decay,  the  pipe  is  thoroughly  dipped  in  refined  asphalt,  having  a 
flow  point  adjusted  to  the  prevailing  temperature  during  shipment  and  lay- 
ing. One  grade  can  be  used  through  a  considerable  range  of  temperature, 
as  the  coating  used  on  this  work  endured  a  2,000  mile  shipment  successfully. 
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Each  piece  was  carefully  inspected  along  the  trench  and  any  break  in  the 
coating  was  thoroughly  painted  with  hot  asphalt,  enough  of  the  latter  being 
sent  from  the  factory  in  barrels  with  the  pipe.  The  first  37  miles  of  this  pipe 
has  been  in  service  for  four  years.  Recent  inspections  show  the  coating 
to  be  in  excellent  condition  and  the  steel  underneath  to  be  bright  and  clean, 
although  in  some  cases,  where  the  initial  pressure  and  leakage  between  the 
staves  of  the  dry  pipe  were  great,  the  escaping  air  and  water  lifted  the  coat- 
ing into  bubbles.  At  some  points  where  the  lifting  was  great  enough  to 
rupture  the  asphalt  and  the  soil  is  heavily  charged  with  alkali  some  corrosion 
has  begun. 

The  integrity  and  impermeability  of  this  asphalt  coat  are  quite  as  vital 
as  constant  saturation  as  this  coating  protects  the  entire  pipe  from  exterior 
contact  with  destructive  agencies.  With  such  effective  exterior  protection  a 
constantly  full  pipe  is  not  so  imperative.  In  the  exterior  protection  of  the 
wood,  this  coated  pipe  has  quite  an  advantage  over  continuous  stave  pipe. 

Cast  Iron  Pipe: — Beginning  at  the  first  pumping  plant  at  Coyote  at 
mile  156,  and  running  up  to  mile  166  anii  again  commencing  at  Luna  pumps, 
mile  171  and  extending  up  to  mile  179,  the  minimum  pressure  on  those  por- 
tions of  the  pump  main  is  more  than  the  130  lbs.  per  sq.  in.  allowed  for  wood 
pipe,  and  the  final  estimated  maximum  pressure  ran  up  to  310  lbs.  The 
selection  of  pipe  for  these  pressures  was  first  between  steel  and  cast  iron 
and,  second,  between  the  lead  joint  of  the  standard  bell  and  spigot  pipe  and 
the  machine  iron  joint  of  the  universal  joint  pipe.  Again  the  choice  was 
between  lead  and  leadite,  for  the  bell  and  spigot  pipe.  Cast  iron  was  se- 
lected because  of  the  certainty  of  its  long  life  and  the  bell  and  spigot  pipe  was 
selected  on  the  basis  of  comparative  cost  of  pipe  laid.  The  standard  lead  joint 
was  chosen  on  the  result  of  tests.  This  cast  iron  pumping  main  has  a 
diameter  of  12  in.  throughout. 

Pipe  Joints  : — There  was  a  question  of  the  reliability  of  lead  joints  at 
300  lbs.  pressure.  A  section  of  12  in.  pipe  was  laid  with  standard  joints  con- 
taining 22  lbs.  of  lead  and  tested  up  to  500  lbs.  pressure  without  a  sign  of 
failure  or  leakage.  The  joints  were  caulked  down  3-16  in.  below  the  face 
of  the  bell.  Of  the  8,700  joints  thus  made  in  tWe  field,  not  one  has  blown  out 
or  failed.  A  few  leaked  slightly  on  top  and  they  were  made  permanently 
tight  by  additional  caulking.  The  present  maximum  pressure  is  278  lbs. 
These  joints  are  standard  joints  specified  by  the  New  England  Water  Works 
Association.  It  should  be  borne  in  mind  that  there  is  no  water  hammer  in 
this  line.  In  8,700  joints,  198,000  lbs.  of  lead  and  3,200  lbs.  of  oakum  were 
used,  or  22.76  lbs  of  lead  and  0.37  lbs.  of  oakum  per  joint. 

Leadite  was  tested  in  competition  with  the  lead  but  it  leaked  at  100  lbs. 
and  failed  under  a  sustained  pressure  of  300  lbs.  It  is  a  friable  material 
and  cannot  be  caulked  successfully,  while  its  principal  ingredient  appears  to 
be  sulphur.  The  failure  was  by  slow  creeping  out  of  the  joints.  It  is  melted 
and  poured,  but  not  caulked.  It  has  attractive  features  for  low  pressures 
and  for  lines  not  subject  to  movement  or  heavy  jarring. 

Air  Cushions: — To  prevent  water  hammer  on  the  pumping  main,  all 
pumps  are  provided  with  large  air  chambers.  In  addition,  and  as  a  special 
feature  for  absorbing  the  shock  of  pumping  under  a  high  pressure  through 
a  pipe  21  miles  long,  a  large  air  chamber  in  the  form  of  a  closed  steel  cylin- 
der, 5  ft.  in  diameter  and  15  ft.  long  is  mounted  on  the  pumping  main  outside 
the  pump-house.  This  cylinder  is  set  on  its  side  with  concrete  collars,  directly 
over  the  pipe  beneath,  to  which  it  is  connected  by  a  12  in.  tee,  in  which  a 
12  in.  gate  valve  is  set.  The  cylinder  is  provided  with  a  glass  gage  cock, 
etc.,  and  was  designed  for  a  working  pressure  of  3C0  lbs.  It  has  proved 
to  be  entirely  air  and  water  tight.  As  indicated  by  sensitive  gages  on  the 
pump  main,  just  beyond  these  large  air  chambers,  the  latter  absorbs  all  the 
water  hammer  which  gets  beyond  the  air  chamber,  on  the  pumps. 

Pumping  Plants: — The  pumps  at  Coyote  and  Luna  are  Nordberg-duplex. 
cross    compound,    condensing,    crank-and-fly-vvheel    machines,    with    six-inch 
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plungers,  traveling  600  ft.  per  minute,  at  full  normal  speed,  and  designed  to 
work  again  at  300  lbs.  per  sq.  in.  They  have  a  guaranteed  efficiency  of  135,- 
000,000  ft.  per  1,000  !bs.  of  steam  at  150  lbs.  and  super-heated  75  deg.  One 
hundred  twenty-five  h.  p.  Sterling  water-tube  boilers  are  used,  with  Foster 
super-heaters  and  33-in.  stacks,  100  ft  high.  Each  plant  is  provided  with 
complete  duplicate  pump  and  boiler  units,  only  one  set  working  at  a  timc 
The  pump  building  is  a  substantial  concrete  brick  and  steel  structure. 
50  ft.xSOft.  in  plan,  with  a  fire  wall,  with  two  steel  doors,  dividing  the  floor 
space  into  an  engine  room  50ft.x50ft.  and  a  boiler  room  50ft.x30ft.  The  two 
plants  are  exactly  alike. 

Pipe  Line  Leakage: — There  is  no  measurable  leakage  from  the  ircm 
pipe.  By  thorough  inspection  and  measurements  at  the  end  of  two  years, 
leakage  on  the  wood  pipe  between  Coyote  and  the  Bonito  Creek,  from  11  in. 
and  12  in.  pipe  was  found  to  be  as  follows: 

On  8.6  miles  of  11  in.  pipe,  146,600  gal.  leakage  per  day  equals  17.046 
gal.  per  mile.  Four  miles  of  12.  in.  pipe,  leaking  14,829  gal.  per  day,  equals 
3,702  gal.  per  mile.  The  7^  in.  pipe  on  this  section,  appears  to  be  leaicii^ 
less  than  the  12  in.  pipe. 

There  is  no  material  leakage  from  the  10  in.  and  16  in.  pipe  between 
Bonito  Creek  and  Nogal  Reservoir,  as  determined  by  velocity  and  volumetric 
measurements  hereafter  described.  The  greatest  probable  error  in  the  ve- 
locity measurements  would  not  exceed  J^  per  cent.  If  such  an  error  existed 
and  was  all  charged  to  leakage,  it  would  amount  to  but  17.204  gal.  per  day, 
or  1,582  gal.  per  mile,  out  of  daily  delivery  of  3,784,000  gal.  The  measured 
discharge  of  the  pipe  as  determined  by  the  velocity  was  5.84.  sec  ft.,  while 
the  mean  maximum  volume  of  water  over  the  weir  at  the  end  of  the  pipe 
is  recorded  by  the  weir  as  5.88  sec.  ft. 

From  Coyote,  east  along  the  railway,  the  wood  pipe  is  remarkably  tight. 
The  rate  of  leakage  from  it,  as  determined  by  600  observations  uniformly  dis- 
tributed, was  as  follows: 

11 -in.  pipe  equals  120  gal.  per  mile  per  day. 

85^  and  7j^-in.  pipe  equals  268  gal.  per  mile  per  day. 

The  observation  was  made  by  uncovering  the  pipe  and  measuring  the 
leakage  for  10  minutes.  A  graduated  glass  measuring  to  drams  was  used. 
The  rate  of  leakage  varied  from  5  drops  to  45  oz.  in  10  minutes.  Of  the  joints 
uncovered,  57  per  cent  were  found  to  be  leaking.  It  is  rather  remarkable 
that,  in  the  large  leakage  in  the  11  and  12  in.  pipe  between  Coyote  and  Bonito 
only  one  out  of  every  eight  joints  was  leaking,  indicating  a  physical  defect 
in  such  joints.  The  largest  leak  found  on  one  joint  was  at  the  rate  of 
17,280  gallons  per  day.  Leakage  between  or  through  the  staves  is  not  meas- 
urable. The  significant  leakage  of  120  gallons  stated  above  is  from  the  11 
in.  pipe  in  the  pumping  main  between  Coyote  and  Corona.  The  present  maxi- 
mum pressure  on  it  is  ICO  lbs.  per  sq.  in.  All  the  figures  given  above  include 
visible  or  invisible  leakage,  the  latter  being  such  as  does  not  appear  on  the 
surface.    The  visible  leakage  is  but  a  small  part  of  the  total. 

Cost  of  Pipe  Laying: — Between  Bonito  and  the  railway,  one  gan^  of 
ten  men  could  lay  4,000  ft.  per  day,  though  the  average  was  much  less, 
owing  to  a  variety  of  causes.  At  the  end,  the  railway  company  added  to  the 
contractors'  force,  and  laid  the  last  ten  miles  of  pipe  in  seven  days,  there 
being  six  separate  gangs  at  work. 

Along  the  railway,  the  day's  record  on  wood  pipe  was  4,000  ft.  of  11  in.^ 
6,200  ft.  of  lYz  in.  and  8,345  ft.  of  35^2  in.  pipe  laid  by  a  gang  of  eight  men 
after  the  pipe  was  distributed  along  the  trench.  These  eight  men,  of  whom 
five  were  Americans,  laid  76  miles  of  pipe,  and  became  expert,  their  opera- 
tions becoming  like  clock  work. 

On  the  12  in.  iron  pipe,  the  regular  day's  work  was  56  joints  or  1,152  ft. 
of  pipe,  laid  and  caulked.  The  record  was  1,644  ft,  while  two  gangs  laid 
101,300  lin.  ft.  in  60  days.     These  gangs  consisted  of  one  foreman,  one  in- 
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spector,  eight  caulkers,  four  yarners,  one  melter,  one  pourer,  one  helper,  and 
ten    men  putting  pipe  into  the  trench. 

TTie  pipe  from  Bonito  to  the  railway  was  laid  by  contract.  The  price 
was  18  cts.  per  lin.  ft.,  laid  and  backed-filled  from  the  Lake  to  Nogal  reser- 
voir, and  28  cts.  from  Nogal  to  Bonito,  in  addition  50  cents  per  ton  per  mile 
was  paid  for  hauling  pipe,  and  extra  compensation  for  setting  valves. 

From  Coyote,  east  along  the  railway,  the  work  was  done  by  the  railway 
company  under  the  direction  of  Mr.  J.  L.  Campbell,  chief  engineer.  The 
total  cost  of  laying  384,300  ft.  of  wood  pipe  from  11  to  3^/^  in.  in  diameter 
was    $18,156,  or  $0.0472  per  foot  divided  as  follows: 

Ditching,    $  .0249 

Laying 0113 

Backfilling,    0110 

Total,    $  .0472 

This  includes  unloading  from  cars.  Train  service  costs  one-third  cent  per 
foot   additional. 

The  pipe  gang  including  back-filling,  consisted  of  one  foreman  at  $100 
per  month,  one  assistant  foreman  at  $75  per  month  and  about  30  Mexicans 
at  $1  per  day.  The  rates  were  the  same  in  the  ditching  gang.  The  plow 
team  cost  $6  per  day.  Including  all  general  expenses,  the  cost  does  not 
exceed  $.05  per  iin.  ft. 

Xhe  cost  of  laying  101,300  ft.  of  12  in.  cast  iron  pipe  was  $23,826,  or 
$.235  per  foot,  divided  as  follows : 

Ditching  $  .0249 

Laying 1 180 

Backfilling,    0110 

Lead,   0790 

Oakum,    0014 

$  .2343 

This  includes  train  service  and  unloading  pipe,  but  nothing  for  tools. 
The  foreman  and  inspector  received  $100  per  month,  the  caulkers  $3  per 
day,  the  pourers  $3,  the  melters  $2.50,  two  pipe  men  $2,  and  laborers  at  $1 
per   ciay.  This  work  is  standing  perfectly  under  275  lbs.  pressure. 

The  cost  of  the  pumping  plants  complete  per  horse  power  is  as  follows: 

Pumps,     $79.00 

Boilers,     18.70 

Building,    41.70 

Total,    $139.40 

The  approximate  cost  of  storage  capacity  is  as  follows: 

Nogal  store  reservoir $    103.00 

Carrizozo  service  reservoir,   3.040.00 

Coyote  service  reservoir,    2,880.00 

Luna   reservoir,    3,480.00 

Corona   reservoir,    2,720.00 

To    cover  general  expenses,  three  per  cent  should  be  added  to  all  costs 

1^^^    griven.     The  cost  per  foot  of  pipe  laying  includes  the  setting  of  all 

^Pr^^r^il*;,    valves  and  stand  pipes.     The  total  cost  of  the  pumping  stations  is 

^  TTHe    difference  in  cost  in  laying  11   in.  and  3l4  in.  wood  pipe  is  not 

-ar-lv     so  great  as  the  difference  in  diameter  or  the  total  quantity  laid  on 

^^ord     <^ays.     While  the  records  are  4,000  ft.  and  8,345  ft.,  the  76  miles  of 

** .  ^f    all  diameters  were  laid  in  a  total  time,  including  all  delays  of  223 
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days  or  an  average  of  1,723  ft.  per  day.  The  cost  of  the  11  in.  pipe  is  cov- 
ered by  $.07  per  foot.  The  pipe  was  laid  by  a  single  gang  as  fast  as  it  was 
received  from  the  factory. 

In  caring  for  wooden  pipe  lines,  the  utmost  care  should  be  taken  to  keep 
the  line  full  of  water  all  the  time,  as  that  is  one  of  the  most  important 
things  in  the  preservation  of  wooden  lines.  In  maintaining  an  even  pressure 
on  the  line,  gate  valves  should  be  placed  in  the  line,  to  regulate  the  flow 
of  the  water,  when  the  line  is  not  carrying  its  full  capacity  to  prevent  it 
from  dryin^^  out,  thus  causing  it  to  leak  and  decay.  In  order  to  do  this, 
automatic  air  valves  were  placed  on  high  points  to  allow  the  air  to  escape  so 
that  the  line  may  properly  be  filled  with  water,  by  closing  down  on  the  gate 
valves  to  fill  the  line  with  water.  In  all  low  places,  mud  valves  were  in- 
serted for  the  purpose  of  washing  out  the  line,  when  sediment  has  accumu- 
lated sufficiently  to  make  it  necessary. 

To  prevent  bursting  the  pipe,  relief  valves  or  standpipes  were  provided 
so  that  excessive  pressure  wi'll  release  automatically  and  overflow  the  stand- 
pipe,  should  any  obstruction  occur  in  the  line.  This  has  proved  a  satisfac- 
tory arrangement  as  no  bursts  have  resulted  from  obstructions  but  the  stand- 
pipes  and  relief  valves  have  frequently  overflowed,  indicating  that  there  was 
some  such  obstruction.  By  applying  a  gage  alon^  the  line  one  could  tell  just 
what  pressure  was  carried.  One  could  also  estimate  the  amount  of  water 
being  delivered.  Later,  weirs  were  placed  at  the  pumping  reservoirs  so  that 
the  amount  of  water  delivered  was  checked  as  it  flowed  into  each  resen'oir 
and  it  was  possible  also  to  check  against  the  pumps,  showing  any  deficiency 
that  took  place  from  slippage  of  the  pumps  or  from  leakage  in  the  valves.  ^ 

The  Intake: — It  should  be  so  arranged  that  there  are  apartments  for 
settling  the  silt  and  sand  before  it  enters  the  head  of  the  line.  The  w-ater 
must  be  drawn  from  near  the  top  of  the  intake  to  prevent  the  drawing  of 
silt  and  sand  and  it  should  be  built  to  allow  flushing  and  cleaning  when 
necessary.  When  the  water  is  first  turned  into  the  wooden  line  it  is  a  good 
plan  to  place  a  large  quantity  of  wheat  bran  in  the  head  of  the  line  as  this 
settles  in  small  cracks  and  forms  a  paste  which  stops  a  number  of  small 
leaks.  It  coats  the  pipe  and  does  not  injure  the  water.  About  one  sack  to 
each  mile  of  10  in.  pipe  is  advisable. 

Maintenance  of  the  Line: — A  close  estimate  has  proven  that  the  cost 
of  maintenance  is  $.25  per  mile  per  day  or  $.05  per  1,000  gallons  delivered 
in  its  full  capacity.  All  water  delivered  from  this  line  to  tanks  is  controlled 
by  automatic  valves  and  requires  very  little  attention. 

Where  the  water  is  taken  out  the  line  is  reduced  to  carry  the  same 
pressure  below  the  delivery,  which  accounts  for  the  different  sizes  of  the 
pipe  used  in  the  construction  of  this  line. 

Repairs  : — Wooden  pipe  can  often  be  repaired  by  placing  bands  around 
the  pipe  with  lugs  and  nuts.  These  are  adjustable  and  can  be  drawn  up  to 
prevent  leakage  between  the  staves.  When  small  leaks  appear,  in  joints  or 
defective  pipe,  they  can  readily  be  repaired  by  using  soft  wood  as  wed^res 
and  caulking  them.  It  is  much  easier  to  repair  breaks  in  the  wooden  line 
than  in  the  iron,  should  any  occur,  for  in  the  iron  line  it  is  absolutely  neces- 
sary to  take  out  broken  joints  and  replace  them  with  new  pipe  which  is  ex- 
pensive, as  each  joint  must  be  melted  and  the  new  pipe  releaded.  One  can 
often  repair  broken  cast  iron  pipe  with  bands,  but  it  is  not  so  satisfactory. 
The  wooden  line  can  be  repaired  without  draining  the  line. 

In  rough  country  away  from  the  railway,  as  some  of  this  line  is  located, 
it  would  have  been  almost  impossible  to  have  used  an  iron  line,  owing  to  the 
cost  of  delivering  the  pipe  along  the  trench,  as  a  great  deal  of  the  pipe  here 
had  to  be  handled  by  hand.  Consequently,  a  wooden  line  is  preferable  to 
iron  in  rough  country  as  it  can  be  replaced  for  less  than  the  interest  on  the 
cost  of  an  iron  line. 

Reservoir  Construction: — There  are  four  2.500.000  gallon  concrete 
reservoirs  and  one  natural  reservoir  on  this  line.     Two  of  these  were  con- 
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structed  without  being  reinforced  and  gave  way,  causing  considerable  trou- 
ble. The  other  two  were  reinforced  with  ^  in.  rods,  spaced  12  in.,  center  to 
center,  throughout,  and  lapned  30  diameters.  These  reservoirs  are  100  ft.  x 
200ft.  in  size  and  16  ft.  deep.  They  are  covered  with  cement  4  in.  thick, 
with  a  core  of  18  in.  of  concrete  used  around  the  edge  of  the  bottom  and 
sides  to  prevent  any  settling.  Soap  and  alum  were  applied  to  the  cement 
as  water  proofing.  The  surfaces  were  afterwards  heavily  coated  with  asphalt 
and  Elaterite  paint  to  fill  any  cracks  that  might  develop  in  the  concrete,  and 
this  has  proved  effective.  Great  care  was  used  to  tamp  all  soft  ground  solid 
before  putting  in  the  concrete  to  avoid  any  breaks  from  the  earth  settling 
under  the  concrete.  These  tanks  are  constructed  on  a  slope  of  lj^:l,  with 
the  coping  6  in.xlS  in.  around  the  top  to  prevent  water  from  running  under- 
neath the  concrete.  The  ground  was  sloped  from  the  coping  and  well  tamped 
to  make  the  drainage  perfect  away  from  the  concrete. 

WATER   STATIONS   ON    THE   WESTERN   AUSTRALIA   GOVERN- 
MENT RAILWAYS. 

E.  S.  Hurne,  chief  mechanical  engineer: — Water  supply  for  railway  pur- 
poses is  a  question  of  first  importance  to  officers  in  administrative  charge 
oi  the  railway  system  of  this  state.  The  long  dry  summers  make  it  very 
difficult  to  provide  a  sufficient  supply  for  all  wants  at  inland  depots,  and  the 
quality  of  the  waters  obtainable  in  many  districts  is  very  detrimental  to  the 
locomotive  boilers.  The  sources  of  supply  are  of  many  kinds — natural  rain- 
fall catchments  conserved  in  large  dams  or  tanks,  wells,  lakes,  river 
pools,  and  the  Goldfields  water  supply  main. 

When  a  dam  is  constructed  in  a  clay  soil  it  is  unlined,  but  where  the 
soil  is  porous  a  cement  or  asphalt  lining  is  applied.  At  Menzies,  a  Gold- 
fields  center,  a  dam  of  7,371,000  ga'l.  capacity  is  lined  with  cement,  and  also 
covered  over  with  galvanized  iron  to  reduce  evaporation,  which  was  found  to 
be  equal  to  seven  ft.  during  the  summer  months.  Great  care  is  taken  to 
prevent  the  catchment  areas  from  becoming  polluted,  the  land  being:  reserved 
and  cleared  for  the  purpose.  In  some  instances,  particulars  of  the  more 
important  of  which  are  given  hereafter,  the  water  is  pumped  through  lengthy 
pipe  lines  to  overhead  receiving  tanks,  generally  of  25,000-gal.  capacity.  These 
tanks  are  of  cast  iron,  carried  on  staging,  the  staging  being  either  a  wooden 
or  steel  structure  as  found  most  convenient  in  the  circumstances.  The  pipe 
lines  are  usually  of  cast  iron  three  to  six  in.  in  diameter,  with  the  ordinary 
spigot  and  faucet  lead  joints.  These  are  cleaned  periodically  by  passing 
brushes  made  specially  for  the  purpose  through  the  entire  length  of  the  pipe 
line.  These  brushes  are  of  wire,  similar  to  those  generally  used  for  clean- 
ing boiler  tubes,  and  several  of  varying  diameters  are*  mounted  on  a  rod 
at  the  back  of  which  a  stout  leather  washer  is  placed,  which  acts  as  the 
driver  when  water  pressure  is  applied.  Engines  take  their  supplies  from  water 
cohimns  connected  to  the  cast  iron  overhead  tanks  by  6  in.  cast  iron  piping. 
Worthington  double-acting  pumps  are  in  general  use  in  connection  with 
the.se  supplies,  and  floating  foot  valves  are  provided  in  each  case  on  the  suc- 
tion pipe  to  prevent  any  solid  matter  getting  into  the  pipes. 

In  many  districts  the  waters  are  of  such  a  nature  that  serious  damage  to 
boilers  would  result  from  their  use.  The  attached  analyses  are  examples  of 
such  waters.  By  distillation,  treatment  with  caustic  soda,  carbonate  of  soda, 
caustic  lime,  filtration  and  other  means,  each  adapted  to  the  particular  water 
in  question,  the  feed  waters  are  kept  fit  for  their  purpose,  but  great  watch- 
fulness and  care  is  necessary  at  all  times  in  this  regard.  A  few  plants  have 
been  installed  to  automatically  deal  with  waters  naturally  unsuitable,  these 
including  Mirlees-Watson  "Yar  Yan"  distillers,  and  Kennicott  and  Archbutt- 
Deeley  softeners,  but  generally  waters  are  treated  by  means  of  locally-built 
/neasuring  vessels  placed  on  top  of  the  overhead  storage  tanks,  which  auto- 
matically introduce  the  re-agent  into  the  delivery  from  the  main.  The  anal- 
yses on  tlie  accompanying  table  give  a  typical  instance  of  water  before  and 
after  treatment  by  this  latter  method. 
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The  following  are  a  few  of  the  more  important  boiler  feed  water  pipe 
lines  installed  in  this  state : 

Mount  Malcolm  is  situated  about  140  miles  from  Kalgoorlie,  the  chief 
Goldfields  center,  the  latter  being  distant  375  miles  from  the  seaboard 
and  capital  city.  Water  is  stored  in  a  dam  estimated  to  contain  100,000,000 
gal.  when  full,  sufficient  for  a  two  years'  supply  without  replenishment. 
A  lOin.xlOin.  Worthington  pump  with  a  6  in.  diameter  water  end  is  utilized 
to  force  water  through  a  5  in.  cast  iron  S.  and  F.  main  7  miles  long,  laid 
underground  the  entire  distance,  and  delivering  into  a  25,000  gal.  standard 
overhead  tank  at  a  rate  of  6,0CO  gal.  per  hour.  At  present  it  is  only  neces- 
sary to  pump  every  second  day  to  keep  pace  with  requirements.  The  water 
is  of  excellent  quality  and  the  plant  has  been  in  operation  for  seven  years 
without  any  maintenance  cost. 

Chidlow's  Well  is  a  wayside  station  situated  29  miles  from  Perth  on  the 
main   Goldfields   line,   and   is   the  principal   watering   depot  outside   of   the 
metropolitan   area.   A   dam   formed   in  a  valley  by   means  of  a  weir,   and 
holding  117,000,000  gal.  is  1^  miles  distant  from  the  station  yard,  and  the 
connection  is  by  a  5  in.  cast  iron  S.  and  F.  pipe  delivering  into  two  25,000 
gal.  overhead  tanks.     A  Worthington  12"xl2"  pump  with  a  water  end  7  in. 
in  diameter  and  a  6  in.  suction  pipe,  delivering  12,000  gal.  per  hour  against 
a  190  ft.  head.    This  plant  has  been  in  use  for  12  years,  and  about  18  months 
ago  its  efficiency  had  become  reduced  by  3,500  gal.  per  hour  owing  to  in- 
crustation in  the  pipes,  and  the  pressure  to  be  overcome  by  the  pump  had  been 
increased  by  40  lbs.     The  consumption  of  fuel  had  also  increased,  but  after 
the  pipes  had  been  cleaned  by  means  of  the  brushes  previously  referred  to, 
the  plant  regained  practically  its  original  efficiency.     The  delivery  is  again 
becoming  restricted,   showing  that  it  is  advisable  to  clean  the  pipes  about 
every    18  months.     The  water  in   this   dam  contains  corrosive  constituents, 
and  requires  to  be  consistently  treated,  as  will  be  seen  by  reference  to  the 
attached  analysis.     It   is   notewortTiy   that  on   the  watershed  at   this  place 
where  trees,  mostly  gum  trees,  are  growing,  the  water  flowing  into  the  dam 
contains  only  4  to  6  grains  of  salt  per  gallon,  whereas  where  the  timber  has 
been   killed  the  salt  contents  are  as  high  as  240  grains.     Drains  have  been 
carried   through  such  parts  of  the  catchment  area  as  are  high  in  salt,  and 
trees  of  a  serviceable  nature,  such  as  may  be  used  in  the  construction  of  cars 
or  wagons,  or  fruit  cases,  etc.,  are  being  planted  to  absorb  the  natural  salt 
from  the  soil. 

Lake  Matilda  is  situated  285  miles  from  Perth  on  the  Great  Southern 
railway,  and  is  a  large  natural  storage  of  water  estimated  at  200,000,000  gal. 
A   Worthington  pump  75^ "x5",  with  a  6  in.  water  end  pumps  through   VA 
miles   of  4  in.   galvanized   iron   pipe   into  an   overhead   tank  of  25,000  gal. 
capacity.  This  overhead  tank  is  constructed  very  cheaply,  being  of  thin  gal- 
vanized  iron  of  circular  form,  flat  bottom,  and  sweated  joints.     It  is  gen- 
erally known  here  as  a  "squatter's  tank,"  and  is  the  latest  introduction  to 
reduce  cost  on  sheep  or  cattle  runs,  or  ranches.    This  supply  has  only  been 
tapped    within    the    last    three    months,    but    the    water    is    very    free    from 
deleterious  constituents,  and  the  cost  for  maintenance  should  be  very  low. 
Karalee,  situated  about  280  miles  from  Perth  on  the  main  Goldfields  line, 
is  supplied  with  water  from  an  underground  tank  of  10,000,000  gal.  capacity. 
A   6'  x4"x6"  Worthington   pump  operates  through   2%   miles   of  3   in.   cast 
iron   pipe,  against  a  120  ft.  head,  delivering  into  a  standard  overhead  tank 
at  the  rate  of  2,500  gal.  per  hour.    The  catchment  in  this  case  is  principally 
rock  granite,  and  the  water  is  collected  into  cement  drains  or  stone  gutters 
to  the   storage  tank.     The  water  is  practically  pure. 

To  furnish  Goldfields,  about  375  miles  from  Perth,  with  a  plentiful 
supply  of  good  water,  the  Government  of  Western  Australia  built  what  is 
known  as  the  Coolgardie  Goldfields  water  supply  scheme.  The  scheme  in 
the  first  instance  comprised  a  pipe  line  of  30  in.  internal  diameter,  351 J/4 
miles  'long,  with  suitable  impounding  and  service  reservoirs.  The  source 
of  supply  is  the  Helena  river  in  the  Darling  ranges,  where  a  reservoir  760 
acres  in  extent,  with  a  capacity  of  4,600,000,000  gal.,  and  a  catchment  area  of 
569   square  miles,  was  formed  about  18  miles  from  Perth  by  the  construe- 
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tion  of  a  concrete  weir  100  ft.  high  and  755  ft.  long.  The  main  is  of  the 
locking  bar  type,  constructed  of  %  in.  steel  plate  for  pressures  not  exceed- 
ing 390  ft.  head,  and  5-16  in.  for  greater  pressures.  Eight  service  reser- 
voirs were  constructed  of  1,000,000  gal.  capacity,  at  each  of  which  a  pumping 
station  is  located.  The  water  is  pumped  from  the  main  reservoir  through 
each  service  reservoir,  until  it  is  finally  delivered  into  a  main  service  tank  of 
12,000,000  gal.  capacity,  situated  307^  miles  from  the  Helena  reservoir,  and 
1,290  ft.  above  the  original  intake.  From  thence  the  water  flows  by  gravity 
to  Kalgoorlie,  an  additional  44  miles.  The  pumps  were  capable  of  delivering 
5,600,000  gal.  per  day  of  24  hours,  and  the  friction  head  was  found  to  li 
2.85  ft.  per  mile,  delivering  that  amount.  Work  was  started  in  conneaion 
with  the  scheme  in  1898,  and  water  flowed  into  Kalgoorlie  in  January,  1903. 

The  pipes  were  thoroughly  and  carefully  coated  with  a  mixture  of  coal 
tar  and  Trinidad  asphaltum  before  iaying,  but  in  1905  signs  of  corrosion 
became  apparent,  and  leakages  took  place  through  pit-holes  in  the  pipes  in 
June  of  that  year.  It  was  observed  later  that  the  friction  head  was  increas- 
ing in  certain  sections,  and  on  opening  up  in  these  sections  it  was  found  that 
serious  corrosion  was  taking  place.  Many  attempts  were  made  to  combat 
this  deterioration  by  cleaning  and  re-coating  the  pipes,  but  these  were  not 
satisfactory.  The  water  was  now  being  used  extensively  in  locomotive 
boilers,  and  without  treatment  the  boilers  were  being  seriously  injured  by 
corrosion.  The  composition  of  the  water  at  that  time  was  as  given  in  the 
accompanying  table.  Steps  were  taken  to  treat  the  feed  water  by  a  re-agent 
to  neutralize  the  effect  of  the  corrosive  elements.  The  treatment  by  caustic 
soda,  and  lime  in  others,  was  quite  successful  when  regularly  and  systemati- 
cally applied,  and  the  writer  suggested  to  the  administration  in  August,  1908. 
that  lime  treatment  in  the  Goldfields  main  would  probably  result  in  an 
equally  beneficial  effect.  After  consideration,  the  matter  was  finally  referred 
to  an  English  board  of  experts,  who  recommended  that  measures  be  taken  to 
prevent  air  from  entering  the  main  throughout  its  length ;  that  a  balancing 
reservoir  be  provided  to  cope  with  the  seasonable  fluctuations  of  demand; 
that  an  apparatus  be  established  near  the  Hdena  reservoir  to  de-aerate  the 
water  entering  the  main,  and  that  3  grains  of  lime  per  gaMon  be  added  to  the 
water.  These  recommendations  were  very  fully  considered,  and  an  advisory 
board,  of  which  I  was  a  member,  recommended  to  the  Government  that 
lime  treatment  only  should  be  tried  in  the  first  instance,  in  view  of  the  good 
results  obtained  by  this  means  in  several  smaller  pipe  lines.  This  recom- 
mendation was  approved  and  is  being  carried  out,  so  far  with  good  results, 
but  no  final  conclusion  has  been  arrived  at. 

As  an  indication  of  the  benefit  of  lime  treatment,  a  6  in.  Mannesman 
pipe  line  12  miles  in  'length  which  conveyed  the  above  water  from  Kal- 
goorlie to  Kanowna,  and  which  after  two  years'  service  commenced  to  exhibit 
internal  perforations  until  these  perforations  reached  18  per  month,  was  so 
treated.  On  the  introduction  of  lime  the  perforations  fell  to  an  average  of 
five  per  month,  from  that  to  two  per  month,  and  during  the  last  eight  weeks 
of  observation  no  perforations  took  place.  This  result  was  achieved  10 
months  after  the  first  initiation  of  lime  treatment  on  the  12-mile  section. 

Returning  to  the  general  practice  for  pipe  lines  in  railway  supplies  in  this 
state:  Where  piping  required  for  suction  or  delivery  pipes  is  less  than  3  in. 
inside  diameter  wrought  iron  or  steel  pipe  is  used  with  ordinary  screw  ends 
screwed  into  ordinary  tap  couplings,  flanges  being  used  where  the  pipe  is 
attached  to  pumps. 

SPECIFICATIONS    FOR    A    STANDARD    WOOD    PIPE   LIKE    DE- 
SIGNED FOR  A  PRESSURE  OF  80  POUNDS. 

Character: — This  pipe  shall  be  machine  made  spiral  banded  wood 
stave  pipe. 

Staves  : — The  staves  shall  be  made  of  live,  clear,  straight  grained  and 
sound  pine,  fir,  cypress,  cedar  or  redwood,  thoroughly  seasoned,  out  of  wind 
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and  free  of  knots,  checks,  shakes,  pitch  pockets  or  streaks  and  worm,  insect 
or  bird  eaten  or  bored  wood.  They  shall  De  accurately  milled  and  planed  to 
perfect  line  and  surface  on  aM  sides  and  edges  and  shall  have  a  finished  thick- 
ness of  1J4  in-  The  interior  and  exterior  faces  of  the  staves  shall  be  fin- 
ished to  true  circles  concentric  with  the  longitudinal  center  axis  of  the  pipe. 
The  edges  of  staves  shall  be  cut  on  lines  radial  from  the  center  of  the  pipe. 
A  semicircular  or  V-shaped  groove  about  ^  in.  wide  and  deep  shall  be  cut 
longitudinally  the  full  length  of  the  stave  on  the  midline  of  one  edge.  On 
the  other  edge,  a  bead  of  correspondmg  location,  size  and  shape  to  completely 
fill  the  groove  shall  be  cut. 

Bands  : — The  pipe  bands  shall  be  round  and  they  shall  be  made  of  pure 
iron  containing  of 

Sulphur,  not  more  than  .020  per  cent 
Carbon,  not  more  than  .020  per  cent 
Phosphorus,  not  more  than  .005  per  cent 
Manganese,  not  more  than  .000  per  cent 
Silicon,     not     more    than  .000  per  cent 

When  drawn,  these  bands  shall  have  a  tensile  strength  not  less  than 
48,000  lbs.  per  sq.  in. ;  an  elastic  limit  not  less  than  32,000  lbs.  per  sq.  in. ;  an 
elongation  not  less  than  35  per  cent;  and  a  ductility  that  will  permit  the 
bands  to  be  spliced  by  twisting  into  standard  telegraph  wire  splices  without 
sign  of  fracture  in  the  metal  which  shall  be  homogeneous  in  composition, 
structure,  ductility  and  strength. 

Staples  and  Lugs: — All  staples  and  lugs  used  to  fasten  the  bands  on 
the  pipe  shall  be  made  of  the  quality  of  iron  above  specified  for  bands. 

Gage: — Five  sizes  of  bands  shall  be  used  as  follows: 


No.  1,  Diam.  .285 

No.  2,  Diam.  26S 

No.  3,  Diam.  .245 

No.  4,  Diam.  .225 

No.  5.  Diam.  J205 


nch 
nch 
nch 
nch 
nch 


Staples  shall  be  1  in.  long  and  shall  be  made  of  No.  8  wire. 

Lugs  shall  be  made  of  3-16  in.  iron  with  two  spikes  on  the  bottom  1  in. 
long  and  two  side  ears  projecting  3-4  in.  above  the  seat.  The  width  of  the 
lug  seat  shall  bcJ  equal  to  three  diameters  of  the  band.  The  point  of  the 
staples  and  spikes  shall  be  turned  to  cut  across  the  grain  of  the  wood  to 
avoid  splitting  the  staves.    Lugs  shall  be  cut  and  stamped  to  required  form. 

Galvanizing: — All  bands,  staples  and  lugs  shall  be  galvanized  by  pure 
zinc  thoroughly  applied  in  a  uniform  and  adhesive  coat  of  a  weight  of  two 
oz.  per  sq.  ft.  of  covered  surface.  The  iron  shall  be  free  of  dirt,  grease,  rust, 
scale  and  all  other  foreign  matter.  Acids  used  in  the  cleaning  and  prepara- 
tory process  shall  be  neutralized  so  as  to  prevent  corrosion  by  them  under 
the  zinc.  The  entire  process  of  galvanizing  shall  be  faithfully  and  com- 
pletely executed  under  the  supervision  of  a  chemist  experienced  in  gal- 
vanizing. 

If  a  galvanized  sample  shows  removal  of  zinc  or  a  copper  colored 
deposit  after  four  one-minute  immersions  in  copper  sulphate,  each  followed 
by  washing  in  water,  the  lot  of  galvanized  wire  from  which  the  sample  was 
cut  shall  be  rejected. 

The  copper  sulphate  solution  shall  consist  of  34.5  parts  of  copper  sulphate 
in  100  parts  of  water  and  it  shall  have  a  specific  gravity  of  1.185  at  70  deg. 
Fahr.  When  used  for  testing,  the  solution  shall  have  a  temperature  between 
60  deg.  and  70  deg.  Fahr. 

Winding: — The  band  shall  be  spirally  wound  with  uniform  pitch  on 
the  pipe  from  end  to  end,  spigots  excluded,  by  a  winding  machine  and  under 
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a  tension  great  enough  to  slightly  embed  the  band  into  the  wood;  to  pro- 
duce perfect  contact  between  the  band  and  the  staves,  and  to  draw  the 
joints  between  all  staves  to  a  close  and  watertight  contact  throughout 
Loose  winding  or  deep  crushing  of  the  wood  shall  cause  the  rejection  of 
pipe  so  wound. 

The  first  two  turns  of  the  band  shall  lie  against  each  other  in  planes 
perpendicular  to  the  longitudinal  axis  of  the  pipe,  the  first  turn  being  uni- 
formly 31/2  in.  from  the  end  of  the  pipe.  The  beginning  of  the  third  turn 
shall  be  the  beginning  of  the  spiral  winding.  The  latter  shall  terminate  in 
two  parallel  turns  having  the  same  relation  and  position  to  each  other  and 
to  the  terminal  end  of  the  pipe  that  the  first  two  parallel  turns  have  to  the 
initial  end  of  the  pipe  as  above  described. 

The  gage  of  the  band  and  the  pitch  of  the  winding  shall  be  as  follows: 


On  6  in.  pipe,  gage  No.  5,  pitch  IJ^ 
On  6}i  in.  pipe,  gage  No.  5,  pitch  13^ 
On  71/2  in.  pipe,  gage  No.  4,  pitch  V/3 
On  8^2  in.  pipe,  gage  No.  4,  pitch  lyi 
On  9  in.  pipe,  gage  No.  3,  pitch  IJ/J 
On  WA  in.  pipe,  gage  No.  2,  pitch  V/3 
On  12      in.  pipe,  gage  No.  1,  pitch  Ij^ 


n.  or  9  turns  per  lin.  ft 

n.  or  10  turns  per  lin.  ft 

n.  or  9  turns  per  lin.  ft 

in.  or  10  turns  per  lin.  ft. 

n.  or  9  turns  per  lin.  ft 

n.  or  9  turns  per  lin,  ft 

n.  or  9  turns  per  lin.  ft 


Fastenings  : — The  initial  end  of  the  band  shall  be  bent  short  90  dcg. 
the  end  being  long  enough  to  lap  under  the  first  three  turns  of  the  winding. 
The  end  shall  be  hammered  down  to  a  full  bed  in  the  wood  and  be  held  by 
two  staples. 

The  terminal  end  of  the  winding  shall  be  held  by  a  lug.  The  latter  shall 
be  driven  down  and  seated  on  the  stave  where  the  spiral  winding  terminates. 
The  band  shall  pass  three  times  over  the  seat  of  the  lug.  The  ears  of  the 
latter  shall  be  bent  back  and  be  hammered  down  over  the  ears  of  the  lug  and 
be  held  by  a  staple.  The  parallel  winding  at  each  end  shall  also  be  held  by 
staples  driven  at  points  diametrically  opposite  the  fastenings  above  described. 

Splices: — The  banding  shall  be  in  lengths  as  long  as  are  obtainable  and 
practicable.  When  spilices  are  unavoidable,  they  shall  be  the  standard  twisted 
telegraph  wire  splices,  or  equivalent,  developing  100  per  cent  of  the  strength 
of  the  band. 

Joints: — Joints  in  the  pipe  shall  be  made  by  driving  the  turned  spigot 
ends  of  the  pipe  into  cast  iron  sleeves. 

Spigots  :— ^Three  inches  of  each  end  of  each  section  of  pipe  shall  be 
accurately  turned  on  the  exterior  diameter  of  the  staves  to  a  true  circle  and 
a  perfect  surface  having  a  diameter  throughout  two  in.  greater  than  the 
nominal  diameter  of  the  pipe,  thereby  making  the  spigot  one  in.  thick  with 
a  shoulder  at  the  base  uniforntly  %  in.  high  all  around.  Both  edges  of  the 
end  of  each  spigot  shall  be  chamfered  t\j  in. 

The  exterior  diameters  of  spigots  shall  be  precisely  as  follows: 

On     6      in.  Pipe    8      in. 

On     6^  in.  Pipe    8^  in. 

On     7}/2  in.  Pipe    914  in. 

On    Sl/i  in.  Pipe  lOj^  in. 

On    9      in.  Pipe  11       in. 

On  101/2  in.  Pipe  125^  in. 

On  12      in.  Pipe  14      in. 

To  maintain  proper  relation  to  the  internal  diameters  of  the  cast  iron 
sleeves,  no  variation  from  the  above  dimension^  shall  be  allowed. 

Cast  Iron  Sleeves  : — The  cast  iron  sleeves  shall  be  made  from  first 
class  gray  iron.  Test  l>ars  one  in.  thick,  two  in.  wide  and  26  in.  long  shall  be 
cast  as  required,  and,  when   laid   flatwise  on   supports  24  in.  in  the  dear, 
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each  bar  shall  break  under  a  concentrated  center  load  of  not  less  than  1800 
lbs.,  and  shall  show  a  deflection  not  less  than  .30  in.  before  breaking. 

AM  sleeves  shall  be  uniformly  sound  and  shall  have  clean,  true  and 
smooth  surfaces.    They  shall  be  cleaned  of  burrs  and  foreign  matter. 

Each  sleeve  shall  be  six  in.  long  with  a  shell  ^  in.  thick.  The  inside 
edges  of  the  ends  of  the  sleeves  shall  be  rounded  oii  a  radius  of  %  in. 
The  entire  interior  surfaces  shall  conform  throughout  exactly  to  true  circles 
having  the  following  diameters: 

For  6  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  7%  in. 

For  6^  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  S^i  in. 

For  7^2  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  9H  in. 

For  Sl4  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  10^  in. 

For  9  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  10^  in. 

For  lOj^  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  12^^  in. 

For  12  in.  pipe,  the  interior  diameter  of  sleeve  shall  be  13^  in. 

A  variation  of  3-64  in.  from  the  interior  diameters  above  specified  shall 
cause  the  rejection  of  the  sleeve.  Each  sleeve  shall  be  checked  by  a  template 
for  correctness  and  uniformity  of  interior  diameter. 

Lengths: — The  minimum  length  of  any  pipe  sections  shall  be  not  less 
than  eight  ft.    The  average  length  of  all  sections  shall  be  not  less  than  12  ft. 

G)ATINg: — All  pipe  and  all  cast  iron  sleeves  shall  be  coated  by  refined 
asphalt  or  coal  tar.  The  pipe  shall  be  turned  on  asphalt  rolls  until  it  has 
taken  all  the  coating  that  it  will  carry,  spigots  excepted.  It  shall  then  be 
rolled  on  a  saw  dust  table  until  the  coating  has  become  covered  with  a  solid 
covering  of  saw  dust.  The  flow  point  and  the  temperature  of  the  asphalt 
or  tar  shall  be  regulated  to  secure  a  heavy,  uniform  and  tenacious  covering 
which,  when  hardened,  will  not  flow  under  prevailing  temperatures  during 
manufacture  and  shipment.  The  spigots  and  the  interior  of  the  pipe  shall 
be  kept  free  of  this  coating. 

B.    J.    MUSTAIN, 

E."  S.  Hume, 

D.  Burke, 

E.  R.  Flcren, 
W.  C.  Dale, 


Committee. 


DISCUSSION 


The  President: — We  will  be  very  ^lad  to  have  a  discussion 
of  this  subject  by  any  member.  This  is  one  of  the  problems  that 
a  great  many  railroads  have  to  deal  with  and  the  water  supply  is 
a  very  important  matter  to  them. 

Mr.  Knowles : — We  have  no  pipe  lines  over  four  or  five  miles 
long.  I  am  interested  in  the  discussion  of  the  wood  stave  pipe, 
because  our  experience  with  this  is  exactly  opposite  that  out- 
lined in  the  report.  I  have  a  line  of  wood  stave  pipe  about  three 
and  one-half  miles  long  on  which  I  think  I  have  spent  about 
$800  in  repairs.  Much  of  the  data  on  wood  stave  pipes  has  been 
collected  on  pipe  which  our  forefathers  made  when  they  used  the 
entire  log.  The  log  was  bore<l  out,  turned  off  on  the  outside, 
wound  spirally  with  bands  and  coated  with  pitch.     In  that  way, 
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they  removed  the  sap  and  the  heart,  and  left  only  the  best  tim- 
ber, but  today  we  are  using  staves  made  from  the  entire  log, 
sap,  heart  and  good  timber  also.  In  making  the  wood  stave  pipe, 
we  are  also  using  a  steel  band  where  they  used  a  wrought  iron 
band  and  are  coating  it  with  so-called  asphalt,  often  coal  tar 
from  which  all  the  preservative  has  been  removed.  I  notice  also 
that  the  report  states  the  pipes  should  be  heated  before  the  as- 
phalt is  applied.  I  do  not  understand  how  it  would  be  possible 
to  heat  a  wood  stave  pipe  to  a  sufficient  heat  to  make  that  appli- 
cation, unless  in  short  sections.  It  reads  as  follows:  "A  satis- 
factory method  is  to  dip  the  pipe  in  asphalt  at  the  proper  tem- 
perature, the  pipe  also  being  heated." 

Mr.  A.  S.  Marklcy :— I  think  that  referred  to  iron  pipe. 

The  Secretary : — ^As  I  understand  it,  the  wood  pipe  is  only 
heated  sufficiently  to  receive  this  coating  in  the  best  way.  It  is 
not  supposed  to  be  made  hot,  but  only  heated  so  that  this  coat 
will  take  effect,  and  to  insure  that  the  pipe  will  not  be  so  cold  as 
to  chill  the  asphalt  before  the  wood  becomes  impregnated. 

Mr.  Knowles : — We  have  many  members  here  from  the  West 
who  probably  have  had  a  good  deal  of  experience  with  wood  stave 
pipe  and  I  should  like  to  hear  what  their  experience  has  been. 
Mine  has  been  bitter. 

Mr.  J.  H.  Markley : — When  the  water  works  were  first  built 
at  El  Paso,  and  Washington.  111.,  wood  pipe  wrapped  with  wire 
and  coated  with  asphalt  was  used.  In  six  to  ten  years  they  had 
to  commence  taking  it  out  and  today  it  is  all  out.  Personally 
I  have  not  had  much  experience  with  wood  pipes. 

Mr.  Knowles: — South  Elmhurst,  just  outside  of  Giicago, 
also  had  a  wood  stave  pipe  line  a  number  of  years  ago  which  has 
been  removed. 

The  President: — We  would  like  to  hear  more  about  these 
different  classes  of  pipe  lines,  especially  from  the  western  peo- 
ple; I  am  sure  they  have  had  experience  in  this  line  of  work. 

Mr.  A.  H.  King: — We  are  now  laying  some  wood  pipe  Kn^' 
and  we  have  laid  some  with  pretty  good  results,  but  none  has 
been  laid  long  enough  for  us  to  have  had  any  failure.  The  rule 
that  I  would  follow  in  recommending  its  use  would  be  to  lay  itm 
places  where  it  was  generally  moist, — ^where  the  wood  can  be  kept 
wet  on  the  outside  of  the  pipe.  What  little  experience  I  have  had 
with  it  would  indicate  that  if  laid.oni  dry  ground,  it  will  rot  out 
in  a  few  years.    If  submerged  in  water  or  in  wet  ground,  I  think 
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it  would,  perhaps,  be  preferable  on  account  of  chemical  decom- 
position that  might  affect  iron  pipes. 

Mr.  Knowles : — I  don't  want  to  say  everything  bad  against 
the  wood  pipe,  because  I  know  of  some  cases,  Valparaiso,  Indi- 
ana, for  instance,  where  the  city  has  had  a  12-in.  pipe  line  in  use 
for  20  years.  That,  however,  was  made  from  solid  logs  and  it 
has  worked  out  very  satisfactorily.  My  objection  is  that  we  are 
not  getting  the  quality  of  wood  we  got  in  the  old  days  but  we  are 
getting  a  different  kind  of  pipe.  There  are  doubtless  places  where 
we  have  a  uniform  pressure  and  soil  conditions  are  right,  where 
it  would  be  advisable  to  use  wood  because  it  is  25  to  40  per  cent 
cheaper  in  first  cost  and'  about  as  much  cheaper  to  install. 

Mr.  J.  J.  Taylor: — We  have  two  wood  stave  pipe  discharge 
lines  of  about  two  or  three  miles  each  which  have  been  in  service 
about  three  or  four  years.  I  am  sorry  to  say  that  this  pipe  has 
proven  very  unsatisfactory.  The  cost  of  maintenance  has  been  ex- 
cessive. We  have  been  unable  to  hold  it  together  at  the  joints, 
and  we  have  had  several  instances  where  it  blew  out  through  the 
staves.  I  cannot  recommend  the  wood  stave  pipe  and  don't  think 
it  will  compare  at  all  with  cast  iron. 

The  Presidemt: — ^Under  what  pressure  is  this  pipe  used? 
Mr.  Taylor: — I  would  say  the  pressure  was  about  75  pounds 
and  sometimes  probably  as  high  as  100  lbs.    We  do  not  have  a 
very  high  pressure  where  we  use  it. 

Mr.  Knowles: — That  is  a  point  I  didn't  mention.  On  the 
particular  pipe  line  I  referred  to  I  believe  this  is  largely  re- 
sponsible for  the  condition  of  the  pipe.  We  have  a  static  pressure 
from  the  city  mains  and  city  stand  pipe  of  40  lbs.,  but  in  case 
of  fire  that  pressure  is  increased  to  95  or  100  lbs.  That  is  what 
I  believe  causes  the  trouble  with  the  wood  stave  pipe,  because 
naturally  there  is  an  expansion  and  contraction  of  the  staves  that 
works  it  loose  and  allows  the  water  to  ooze  in  under  the  bands 
and  the  asphalt  coating,  leaving  the  bands  bare.  If  these  bands 
are  made  of  steel,  you  can  readily  see  what  will  happen  as  far  as 
corrosion  is  concerned. 

The  President : — I  saw  a  wooden  pipe  at  the  office  of  the  city 
engineer  in  Jersey  City  which  was  made  out  of  a  log.  I  don't 
recall  the  year,  but  I  dare  say  it  was  under  the  ground  about  70 
years  and  it  was  still  in  good  condition. 

Mr.  Alexander: — We  have  had  no  such  long  pipe  lines  as 
have  been  spoken  of  here,  or  any  wood  pipes ;  but  I  presume  this 
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subject  is  not  confined  altogether  to  wood  or  iron  of  any  partic- 
ular kind.  We  have  perhaps  5,000  or  6,000  ft.  of  wrought  iron 
pipe  which  had  been  dipped  in  asphalt  originally,  the  pipe  being 
heated  before  dipping,  so  that  it  was  thoroughly  coated  both  in- 
side and  out.  It  seemed  to  be  necessary  to  hang  this  pipe  line  up 
under  a  wharf — it  was  for  the  water  supply  for  vessels— so  that 
it  would  be  clear  of  the  water  but  out  of  the  way  of  the  traffic 
above.  Plugs  descended  at  various  places  where  we  could  attach 
and  get  water.  The  pressure  was  about  125  lbs.  per  sq.  in.  at  that 
point.  We  found  in  five  years  that  this  pipe  had  corrcHled 
through  the  paint  outside  so  one  could  stick  a  knife  through  it 
in  places  and  it  began  to  leak  so  that  we  had  to  tear  it  out 
We  found  that  pipe  which  was  placed  on  top  of  the  wharf  lasted 
a  great  deal  longer,  so  we  renewed  that  pipe  with  wrought  iron, 
boxed  it  and  laid  it  along  the  front  of  the  wharf,  back  of  the  tim- 
ber, where  it  was  covered  so  as  not  to  be  in  the  way  of  construc- 
tion. We  tried  to  get  what  was  recommended  as  wrought  iron, 
not  steel. 

We  have  found,  in  the  ground  where  we  have  a  great  deal  of 
so-called  wrought  iron  pipe,  that  in  some  places  it  lasts  indefi- 
nitely,— especially  in  wet  ground.  It  has  been  said  here  that  iron 
pipe  lasts  indefinitely  in  wet  ground  while  it  will  rust  out  largely 
in  dry  ground.  This  is  what  we  found  underneath  the  wharf. 
Where  the  spray  continually  kept  at  the  pipe  it  w^ould  rust  oat 
and  scales  would  form  a  quarter  of  an  inch  thick.  While  these 
scales  adhered  to  the  pipe,  the  iron  would  waste  away  until  the 
pipe  was  eaten  through ;  we  find  that  both  in  pipe  lines  and  tank 
hoops,  there  is  a  great  difference  between  metals.  With  us  some 
tank  hoops  last  for  25  years  and  are  still  good,  while  others  give 
way  and  fall  off  the  tank  in  six  years.  It  must  be  the  difference 
in  the  metal,  for  there  is  no  difference  in  the  climate. 

Mr.  Staten: — On  the  C.  &  O.  we  had  an  old  wood  pipe  line 
that  was  made  by  hand.  We  cut  down  the  saplings  and  bored  a 
three-inch  hole  with  an  auger  which  was  fitted  into  a  wooden  han- 
dle, two  men  doing  the  work.  The  bark  was  not  even  removed 
from  the  poles.  The  hole  was  enlarged  a  little  in  one  endsoasto 
receive  the  end  of  another  which  was  tapered  down  with  a  draw- 
ing-knife. The  length  of  this  line  was  about  5,000  ft.  I  do  not 
know  how  long  it  was  in  use,  but  it  was  there  a  long  time.  Only 
a  short  time  ago  I  saw  a  piece  of  it  that  had  been  unearthed  in 
puttmg  in  a  pit. 
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Mr.  A.  S.  Markley: — That  was  a  gravity  line,  was  it  not? 
Mr.  Staten: — Yes,  a  gravity  line  off  the  AU^hany  mountains, 

I  will  ask  Mr.  Vandegrift  if  he  can  tell  us  how  long  that  wood 

pipe  was  in  there. 

Mr.  Vandegrift: — It  was  there  25  or  30  years.    The  sections 

were  cut  in  10  ft.  to  16  ft.  lengths.    Some  were  so  crooked  they 

had  to  be  bored  from  both  ends. 

Mr.  A.  S.  Markley: — Is  that  pipe  line  still  in  service? 

Mr.  Staten: — No,  the  tank  was  removed  for  the  reason  that 

there  was  not  sufficient  water  to  supply  the  demand,  and  when 

the  tank  was  removed  the  pipe  line  was  abandoned. 

Mr.  Ewart : — We  have  a  few  long  cast  iron  and  wrought  iron 

pipe  lines  on  the  Boston  &  Maine.     There  is  one  trouble  we  have 

which  I  have  not  heard  spoken  of  here ;    I  do  not  suppose  that 

it  causes  much  trouble  in  the  country,  but  we  are  bothered  a 

great  deal  with  electrolysis  on  our  cast  iron  lines.    A  leak  was 

reported  to  me  the  other  day.    I  sent  the  men  there  to  dig  it  up, 

and  to  repair  it.  and  they  found,  when  they  got  down  to  the  pipe, 

that  they  could  whittle  it  with  a  knife.     It  wouldn't  hold  any 

pressure.     If  struck  in  one  place  the  pipe  would  break  off  and 

on  the  other  hand,  in  other  places  it  was  ail  right.     I  laid  that 

pipe  line  myself  about  25  years  ago.     Electrolysis  is  the  great 

trouble  in  the  neighborhood  of  Boston.    All  the  city  water  lines 

have  the  same  trouble.    Four  years  ago  I  renewed  a  line  replacing 

about  4,000  feet  of  eight-inch  and  six-inch  pipe  with  twelve-inch. 

The  pipe  I  took  out  was  eaten  all  the  way  through  by  electrolysis. 

Until  one  gets  at  it,  he  can  not  tell  anything  about  it.     It  may 

look  all  right,  but  it  may  go  to  pieces.     It  seems  to  be  eaten 

away   as  though  something  had  been  wearing  on  it.     Nobody 

has  yet  found  any  way  to  overcome  it,  and  I  believe  it  limits  the 

life  of  our  cast  iron  lines.    We  have  a  lot  of  wrought  iron  pipe, 

and   in  ordering  we  always  specify  genuine  wrought  iron  pipe. 

This  costs  us  considerably  more  than  steel  pipe,  but  it  pays  to 

put  it  in.     We  have  places  where  we  can  put  steel  pipe^in  the 

aground  and  almost  see  it  disappear.     It  will  not  last.     I  have 

:aken  steel  pipe  out  that  had  not  been  in  a  year.    I  think  wrought 

ron  is  preferable  on  the  ground  of  economy.    We  have  thousands 

>f  feet  that  are  laid  out  in  the  open.    When  we  lay  it  on  a  bridge, 

IS  Mr.  Alexander  has  spoken  of,  my  plan  is  to  lay  it  in  a  hard 

)ine  box  constructed  of  two-in.  material.    We  are  laying  a  three- 

nch  pipe  for  water  supply.     We  put  it  in  a  two-inch  hard  pine 
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box  about  12  inches  square,  ceiutering  the  pipe  as  nearly  as  pos- 
sible in  the  box,  filling  the  box  with  "  spent  "  tan  bark  and  then 
making  it  as  tight  as  possible  on  top.  That  construction  will 
withstand  a  considerable  amount  of  freezing  and  I  think  it  has 
a  tendency  to  preserve  the  pipe.  We  find  that  galvanized  iron 
pipe  (although  that  is  poor  enough)  will  stand  better  than  the 
common  iron.  We  never  have  used  asphalt  or  tar.  We  either 
use  the  plain  or  galvanized  pipe,  but  no  matter  what  we  put  in, 
we  have  troubles  enough.  I  suppose  the  elimination  of  danger 
from  electrolysis  would  be  one  thing  in  favor  of  the  wood  pipe. 
Electrolysis  would  never  hurt  that,  but  we  never  have  had  any  of 
it. 

Mr.  Staten: — There  is  a  big  foundry  at  Lynchburg,  Va., 
that  makes  iron  pipe  of  all  sizes.  The  city  of  Lynchburg  gets  its 
water  supply  about  16  miles  away,  and  the  wood  pipe  for  this 
was  shipped  from  California.  I  have  seen  four  or  five  car  loads 
of  that  pipe  on  the  side  track  there,  and  on  another  si(i]e  track 
as  many  more  cars  of  cast  iron  pipe* billed  to  California.  There 
must  be  a  good  reason  for  shipping  this  iron  pipe  to  a  country 
where  they  manufacture  wood  pipe  or  else  their  wood  pipe  does 
not  give  satisfaction  in  that  country. 

Mr.  Killam : — ^We  have  no  very  long  pipe  lines  on  the  Inter- 
colonial Railway,  the  longest  being  probably  four  miles.    We 
have  always  laid  cast  iron  pipe  with  the  joints  caulked  with  lead, 
and  for  the  last  13  years  or  more,  we  have  never  known  a  pipe 
to  give  out.  Our  pipe  lines  are  all  of  cast  iron  pipe  with  lead  joints, 
or  wood  backed  up  with  lead,  and  put  down  below  the  surface. 
In  some  places,  where  necessary,  they  come  to  the  top,  but  they 
have  never  given  out.    At  one  time  I  built  a  line  of  railway  45 
miles  long  where  we  had  short  pipe  lines  except  in  one  place, 
the  longest  one  consisting  of  4,000  ft.  of  wooden  pipe  line.   I  used 
10-ft.  sections  of  timber,  not  less  than  8  in.  through  at  the  top, 
and  the  bark  was  all  left  on,  taking  the  timber  in  its  natural 
state  as  it  came  out  of  the  woods.    It  was  all  fitted  together  with 
a  machine  that  drove  one  section  into  the  other.    Each  joint  was 
saturated  with  Stockholm  or  American  tar  and  the  big  end  erf  the 
tree  was  banded  with  Swedish  iron.    This  pipe  line  stood  until 
we  abandoned  the  tank  system  at  that  place  12  years  later  and  we 
never  had  a  leak.    In  making  the  pii>e,  we  ran  a  piece  of  hot  iron 
through  each  joint  to  do  away  with  the  friction.     It  was  also 
claimed  at  that  time  that  searing  the  inside  of  the  wood  acted  as 
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a  preservative,  taking  the  sap  out  of  it.  It  withstood  a  pressure  of 
about  35  ft.  head  from  the  spring  to  where  it  came  into  the  tank. 
Mr.  Robinson: — In  1893  we  laid  two  miles  of  cast  iron  pipe 
in  our  shop  grounds  at  Chicago  and  covered  it  with  sand  and 
cinders.  In  1899  we  found  it  completely  gone,  took  it  out  and  laid 
about  five  miles  of  6-in.  to  12-in.  pipe,  covering  it  with  blue  clay. 
Up  to  the  present  time  it  is  perfectly  preserved. 

Mr.  Warcup : — I  agree  with  Mr.  Robinson  in  regard  to  keep- 
ing cinders  away  from  the  pipe.    It  is  necessary  to  have  a  pro- 
tection of  clay  or  sand  to  keep  the  cinders  away,  or  the  pipe  will 
rust  through.    Also,  in  regard  to  electricity  in  water-mains,  an 
incident  happened  not  very  long  ago,  at  a  standpipe  at  Chatham ; 
the  street  car  line  is  about  200  ft.  from  the  standpipe,  and  we 
couldn't  find  out  why  this  pipe  was  electrified,  but  finally  dis- 
covered that  the  rails  of  the  street  car  track  were  connected  by 
a  ground  wire  to  the  pipe  so  that  when  a  man  was  on  the  tender 
taking  w^ater,  he  got  a  shock.    Also,  in  another  instance  some  tel- 
egraph batteries  were  attached  to  a  wrought  iron  pipe,  and  that 
pipe  was  completely  pitted  on  the  top.     On  the  Grand  Trunk 
we  use  principally  galvanized  iron  pipe  for  small  pipe  from  2^ 
in.  down  to  ^  of  an  inch ;  above  that  size  we  use  cast  iron. 

Mr.  Knowles : — I  am  glad  to  hear  this  discussion  of  the  pro- 
tection of  pipe  lines,  because  I  think  that  it  is  a  very  important 
subject  and  is  something  I  have  had  to  contend  with.  One  gen- 
tleman spoke  in  regard  to  lines  laid  along  the  wharf.  I  had  a 
similar  experience  with  6-in.  wrought  iron  pipe  with  4-in.  risers, 
laid  along  our  Stuyvesant  docks  at  New  Orleans.  We  found 
it  necessary  to  renew  that  pipe  line,  in  fact  we  are  renewing  it 
now,  after  a  service  of  five  to  six  years.  That  pipe  was  dipped  in 
something  supposed  to  be  asphalt,  and  we  found  it  corroded  rap- 
dJy.  We  are  now  putting  a  wrought  iron  pipe  in  on  the  other 
ide  of  the  wharf  and  we  have  an  analysis  made  of  a  section  of 
his  pipe  to  see  that  it  does  comply  with  the  requirements  for 
iTOUg'ht  iron  pipe. 

I  have  also  had  some  experience  with  electrolysis  at  Padu- 
ah,  Ky.  There  is  no  doubt  that  much  of  our  electrolysis  is 
lused  from  ground  wires  attached  to  the  pipes,  but  there  is  a 
reat  deal  also  coming  from  places  where  the  pipe  line  lies  be- 
veen  two  power  transmission  lines.  This  is  going  to  get  more 
prions  every  day  as  power  transmission  lines  increase  in  number. 
I   this  instance  we  had  a  street  railway  line  on  the  west  and  a 
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mechanical  coal  chute  on  the  east  with  a  high  power  trans- 
mission line  to  the  chute  and  a  6-in.  line,  perhaps  600  ft.  long,b^ 
tween  the  two.  The  current  seemed  to  jump  from  the  street  car 
line  and  follow  the  6-in.  pipe  line  to  the  coal  chute,  where  it  would 
leave  the  pipe,  leaving  a  hole,  as  Mr.  Ewart  says.  I  do  not  know 
that  there  is  any  method  for  preventing  electrolysis;  if  there  is, 
1  never  heard  of  it.  Tt  might  be  possible  for  us  to  connect  up  on 
the  other  end  and  transmit  power,  too,  but  I  don't  think  the 
power  companies  would  stand  for  that. 

Mr.  Warcup: — Electrolysis  is  more  serious  than  most  of  us 
are  willing  to  admit.  We  have  a  number  of  miles  of  Pintsch 
gas  pipe  lines,  on  which  we  had  occasion  a  while  ago  to  make 
some  repairs.  The  gas  was  drawn  back  and  as  soon  as  we  broke 
the  joint  the  thing  instantly  took  fire.  It  frightened  the  men 
working  on  it  and  they  did  not  know  what  to  make  of  it,  but  it 
was  caused  by  the  electricity  running  down  the  pipe,  igniting 
the  gas  at  the  break  in  the  pipe.  This  was  on  a  bridge,  and  I 
suppose  the  electricity  was  running  for  the  water  which  it  would 
have  reached  if  it  had  gone  a  little  further.  Now,  when  we  have 
occasion  to  break  a  pipe  on  the  bridge,  we  always  wind  a  piece 
of  copper  wire  on  one  side,  then  connect  it  on  the  other  side  and 
carry  the  electricity  beyond  us.  That  is  the  only  way  we  can 
handle  it. 

We  have  also  had  our  troubles  with  cinders  so  that  now,  in 
laying  either  cast  iron  or  wrought  iron  pipe  through  cinders,  we 
take  the  cinders  out  below  the  pipe  and  fill  in  with  sand  or  gravel 
for  a  foot  above  the  pipe  before  we  let  the  cinders  in.  I  have 
cases  where  we  have  lead  services  and  we  have  been  obliged  to 
do  the  same  thing,  as  they  will  eat  a  lead  pipe  out  in  two  or 
three  years. 

Mr.  Robinson : — Some  kinds  of  sand  are  also  injurious  to 
cast  iron  pipe.  We  have  a  pipe  line  about  three  miles  long  that 
has  broken  in  places  and  we  found  that  pitting  caused  it  "^ 
never  found  any  electrolysis  on  it,  although  there  are  several 
electric  lines  in  the  vicinity. 

Mr.  Alexander: — We  have  frost  in  our  country  that  often 
goes  to  the  depth  of  six  feet.  That  is  as  low  as  we  lay  pipe  and 
sometimes  a  small  pipe  will  freeze.    To  protect  it  from  the  frost. 

• 

I  have  often  laid  a  V-shaped  wooden  box  inverted  over  the  pipe 
to  keep  the  frost  from  striking  it,  leaving  an  air  space  along  the 
pipe  as  it  was  filled.     In  some  instances  we  make  a  square  box 
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and  case  it  in  thoroughly.  The  question  occurred  to  me  whether 
boxing  a  pipe  would  keep  the  different  materials  away  that  would 
destroy  the  pipe  in  case  of  electrolysis.  It  might  be  a  good  sug- 
gestion to  try  this  and  fill  the  box  with  some  material  that  would 
preserve  the  pipe  and  perhaps  prevent  electrolysis. 

Mr.  Clark: — The  troubles  with  pipe  lines  appear  to  be  local; 
I  think  every  section  of  the  country  has  its  disadvantages.   We 
have  some  disadvantages  in  Western  Pennsylvania,  that  I  have 
not  heard  anyone  speak  of.    I  refer  to  the  effect  of  mine  water  on 
pipes.     On  my  last  inspection  I  found  one  30-in.  sewer  pipe 
under  the  track  which  had  been  in  only  a  very  few  years  entirely 
eaten  away  by  mine  water.     On  some  parts  of  the  road,  espe- 
cially along  the  Allegheny  River,  the  sand  apparently  eats  the 
pipe  out  almost  as  quickly  as  cinders.     We  all  know  that  the  cin- 
der is  a  deadly  enemy  of  pipes,  and  in  cinders,  we  either  box  the 
pipe,  or  else  excavate  and  get  clay,  put  down  a  bed  of  clay,  lay 
the  pipe  in  it  and  cover  it  over.     We  find  that  does  very  well. 
On  some  of  our  lines  where  we  have  interlocked  switches  oper- 
ated by  air,  we  have  places  where  we  carry  the  air  from  one  to 
two  miles.    In  such  places  we  put  the  pipe  line  in  a  box  and  then 
fill  the  box  entirely  full  with  pitch  and  cover  it  up,  practically 
hermetically  sealing  the  pipe.    The  remedy  for  all  these  things 
must  be  found  to  suit  the  conditions.    We  all  know  that  there 
are  places  where  a  tile  pipe  will  outlast  a  cast  iron  pipe. 

Mr.  Dupree: — We  all  know  that  mine  water  contains  sul- 
phuric acid,  which  destroys  pipes.  One  gentleman  spoke  about 
putting  a  little  sand  over  the  pipe,  then  cinders  over  the  sand, 
which  is  wrong,  because  the  acid  from  the  cinders  will  penetrate 
that  sand  and  attack  the  pipe.  The  best  way  to  prevent  this  is 
to  put  a  covering  over  the  pipe  as  Mr.  Robinson  said,  of  blue 
clay  or  other  material  of  that  nature,  wrap  the  pipe  with  some 
kind  of  mineral  roofing,  then  put  cinders  or  other  material  at 
hand,  over  it,  so  as  to  shed  any  acid«  off  the  pipe. 

Now,  in  regard  to  galvanized  pipe ;  it  usually  is  gxxxl,  but 
the  manufacturers  sometimes  make  galvanized  pipe  of  inferior 
quality,  then  cover  it  over,  and  the  galvanizing  preserves  it. 
We  should  be  cautious  when  we  put  galvanized  pipe  together  for 
on  the  end  where  the  threads  are,  %  inch  of  the  metal  is  gone, 
and  the  couplings  should  be  made  strong  enough  and  long 
enough  to  cover  all  the  metal  that  was  galvanized  and  is  cut 
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away.    It  is  the  same  way  with  the  black  pipe.    We  should  cover 
the  couplings  and  protect  the  threads. 

Mr.  Knowles: — In  covering  an  underground  pipe,  I  am  of 
the  opinion  that  in  some  cases  it  would  be  necessary  to  spend  as 
much  and  in  many  cases  more,  to  get  the  proper  covering  as  to 
put  the  pipe  in,  and  if  one  puts  a  pipe  under  ground  and  the  soil 
conditions  are  not  right  it  is  hard  to  protect  it.  Gay  is  all 
right  but  in  many  cases  one  is  working  in  soil  where  he  can 
find  no  clay.  If  one  put  sand  around  the  pipe  and  cinders  over 
the  sand,  as  Mr.  Dupree  say^,  the  sand  is  not  much  protection 
against  cinders  or  mine  water.  It  might  act  as  a  detriment  be- 
cause it  might  concentrate  the  action  of  the  acid  on  the  pipe 
and  cause  it  to  become  more  vigorous  in  its  action.  In  regard  to 
covering  it,  I  do  not  think  one  can  put  on  a  satisfactory  covering 
without  its  becoming  more  expensivve  than  the  pipe  itself.  One 
would  have  to  use  tile  or  something  of  that  sort,  and  he  would 
have  a  dead  air  space  around  the  pipe,  but  that  would  cost  more 
than  the  pipe  line.  I  think  a  covering  is  out  of  the  question  for 
an  ordinary  cast  iron  pipe  line  or  any  underground  pipe.  The 
best  protection  for  a  pipe  line  is  either  to  lay  wrought  iron  and 
be  sure  that  you  get  wrought  iron,  or  to  lay  a  cast  iron  pipe  and 
keep  injurious  filling  from  coming  in  contact  with  it. 

Mr.  A.  S.  Markley: — We  have  our  troubles  on  the  inside  of 
the  pipes  as  well  as  the  outside ;  I  would  like  to  know  if  there  is 
any  remedy  for  that?  Another  thing  our  subject  covers  is  tanks. 
We  have  our  troubles  there,  too,  with  mud  flowing  into  the  well 
and  filling  it  up. 

Mr.  J.  H.  Markley : — We  have  two  large  reservoirs  where  we 
take  water  from  a  suction  pipe  that  nms  into  them.  In  both 
cases  I  have  built  wooden  sumps  made  about  6  ft.  square  and 
always  take  the  water  down  over  those  sumps.  I  have  never  had 
any  occasion  to  clean  them  out  and  never  have  any  trouble  at 
all  with  them. 

Mr.  A.  S.  Markley : — That  would  apply  to  ponds,  but  we  have 
streams  where  we  can't  do  that;  we've  got  to  take  water  from 
the  streams. 

Mr.  J.  H.  Markley: — ^We  have  a  case  of  that  kind  also.  We 
have  a  pipe  running  out  into  Spring  river,  which  is  about  as 
muddy  a  stream  as  one  will  find,  being  fed  mostly  from  prairie 
farms.  The  pipe  leading  out  into  the  stream  is  an  8-in.  pipe,  and 
on  the  end  I  have  placed  a  valve  that  is  opened  when  the  man 
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begins  to  pump,  and  is  closed  when  he  gets  through.    We  have 
very  little  trouble  with  mud. 

Mr.  Knowles: — I  think  Mr.  Markley's  point  is  well  taken. 
We  ought  to  consider  the  inside  of  this  pipe  as  well  as  the  out- 
side.    We  have  many  stations  on  the  Western  lines  through 
Iowa  where  we  have  the  same  trouble  with  sand  and  silt  coming 
down.    We  construct  a  wood  or  concrete  sump  depending  on  the 
material  we  have  handy.     If  we  have  bridge  timbers,  we  con- 
struct it  of  that  material  which  answers  very  well  with  an  in- 
take in  a  river.    We  clean  it  out,  but  at  certain  places  every  year 
we  have  trouble  with  leaves  and  rubbish  of  that  sort  which  is 
hard  to  get  at,  because  it  usually  comes  down  during  the  flood 
period  when  one  cannot  get  at  his  pipe  line.    In  such  cases  we 
have  had  great  success  with  multiple  strainers.    One  can  secure 
them  in  one,  two,  three  or  four  chambers.    Two  are  enough  for 
ordinary  conditions.    They  are  located  in  the  pump  house  next 
to  the  pump.    The  end  of  the  pipe  is  left  open  and  anything  that 
will  pass  through  the  pipe  is  caught  in  the  strainers.     It  is  not 
necessary  to  stop  the  pump  while  the  strainer  is  being  cleaned 
as  one  side  can  be  shut  off  while  the  other  is  being  operated. 
We  have  them  in  our  26th  Street  station,  Chicago,  where  we 
have  trouble  with  rubbish  and  small  minnows  getting  into  the 
pipe.     I  have  seen  barrels  of  these  minnows  and  stale  hops  from 
a  nearby  brewery  get  into  the  suction  pipe.     This  is  the  most 
successful  method  of  keeping  the  suction  pipe  clean.    Of  course, 
where  one  has  a  large  amount  of  sand  this  would  not  do  any  good, 
as  the  sand  will  fill  the  suction  pipe.     Referring  to  incrustation 
inside  of  the  pipe, — we  have  had  some  experience  with  that, — 
but  it  has  not  been  from  our  treating  plants.    The  Big  Muddy 
pipe  line  is  about  four  miles  long,  three  miles  of  which  is  8-in. 
cast  iron  pipe  and  one  mile  12-in.    That  line  was  laid  about  1903, 
and  in  1908  the  pressure  went  up  until  it  was  necessary  to  carry 
140  lbs.  to  deliver  a  million  gallons  a  day,  which  indicated  that  it 
was  partly  clogged  up,  so  we  had  it  cleaned. 

Mr.  A.  S.  Marklev: — We  make  our  intakes  300  to  400  ft.  in 
length,  or  less,  where  conditions  will  permit,  through  which  the 
water  flows  by  gravity  from  the  stream  into  a  well.  The  well 
answers  the  double  purpose  of  reducing  the  temperature  of  the 
water  in  cold  weather  and  permits  the  sediment  to  settle  before 
the  -water  enters  the  pumps.  The  intakes  should  be  no  larger 
than   necessary  to  supply  the  pump;  this  causes  sufficient  cur- 
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rent  to  keep  the  passage  clear  of  sediment.     The  well  must  be 
cleaned  out  occasionally  to  remove  sediment  which  has  collected. 

We  have  13  treating-  plants  of  both  types, — intermittent  and 
continuous,  all  of  which  use  the  same  ingredients, — soda  ash 
and  lime.  At  our  Oaklawn  shops  at  Danville,  111.,  we  have  the 
continuous  process  which  was  installed  in  1905  or  1906.  The 
power  house  is  located  some  450  ft.  from  the  treating  plant, 
which  has  a  3-in.  supply  pipe  for  the  boilers  and  this  has  become 
so  clogged  with  incrusting  matter  that  we  shall  have  to  replace 
it  and  then  we  will  take  up  the  old  pipe  and  try  to  clean  it  out. 
We  have  been  informed  that  it  is  impractical  to  remove  this 
incrusting  matter  while  the  line  is  in  service.  At  our  intermittent 
plants  we  experience  trouble  with  inspirators  and  their  connec- 
tions in  becoming  clogged.  Brass  seems  to  collect  incrusting 
matter  more  readily  than  iron. 

Storm  sewers  at  Oaklawn  are  being  affected  by  reason  of  the 
sediment  from  the  treating  plants  and  it  is  getting  to  be  a  serious 
matter.  The  sediment  is  so  hard  that  it  is  almost  impossible  to 
remove  it  with  sharp  pointed  tools.  If  any  of  our  members  will 
inform  me  how  to  remove  this  sediment  it  will  be  appreciated. 

Mr.  Duprec: — I  think  I  can  answer  Mr.  Markley  in  regard 
to  his  treating  plants,  as  I  am  slightly  acquainted  with  them, 
since  I  built  six  of  them  myself.  I  built  the  Oaklawn  plant  and 
I  know  the  conditions  thoroughly.  If  Mr.  Markley  will  allow  the 
water  to  settle  longer,  clean  out  the  tanks  properly  and  not  blow 
the  sediment  from  the  80-ft.  stand  pipe  into  a  sump,  but  draw 
the  water  off  the  top  and  haul  away  the  sediment  and  not  permit 
it  to  get  into  the  sewers  it  will  save  all  of  that  trouble.  **An  ounce 
of  prevention  is  worth  a  pound  of  cure,''  and  pipes,  sewers  and 
drains  should  receive  careful  attention  where  sediment  is  found. 

Mr.  A.  S.  Markley : — We  try  to  be  as  careful  as  possible  in 
that  respect.  At  Oaklawn  the  sludge  is  run  out  through  a  surface 
sewer  with  no  settling  basin.  At  other  places  where  we  have 
intermittent  plants  we  make  use  of  settling  basins,  from  which 
the  sludge  is  hauled  away  by  teams ;  but  even  with  these  precau- 
tions so  much  sludge  and  sediment  gets  into  the  ditches  and 
drains  as  to  cause  criticism  on  the  part  of  the  authorities,  and 
we  have  been  refused  the  use  of  drainage  ditches  until  the  matter 
is  remedied. 

At  our  Oaklawn  plant  the  treated  water  flows  by  gravity 
from  the  top  of  the  70-ft.  treating  reservoir  into  the  storage  tank, 
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but  in  this  process  it  is  not  possible  to  remove  more  than  40  to 
50  per  cent  of  the  sediment  where  such  a  large  quantity  of  water 
is  used. 

Mr.  Clark: — We  aim  to  take  the  water  from  the  downstream 
side,  where  we  put  an  mtake  in  a  stream  in  order  to  allow  sedi- 
ment and  rubbish  to  flow  past  as  far  as  possible,  so  that  no  ma- 
terial will  catch  and  flow  in  other  than  as  the  natural  suction  of 
the  water  carries  it  into  the  sump.  In  several  instances  we  have 
a  row  of  4-in.  or  6-in.  pi|)es  along  the  lower  side,  maybe  15  or  20 
of  them,  to  allow  the  water  to  flow  in  slowly,  so  as  not  to  draw  in 
any  more  sediment  than  can  be  avoided.  Then,  the  floor  of  the 
sump  or  intake  box  is  a  certain  distance  below  the  intake  pipe 
to  give  the  sediment  that  has  entered  a  chance  to  settle.  It  is 
then  cleaned  out,  which  necessarily  must  be  done  by  hand.  In 
regard  to  the  softening  plant:  we  make  it  our  practice  to  change 
the  excelsior  and  clean  the  tanks  once  every  six  months,  as  far 
as  possible.  We  allow  the  sediment  to  settle  and  then  clean 
the  tank  out  thoroughly.  We  have  a  manhole  on  the  side  of  the 
tank  and  the  sediment  is  all  thrown  through  that  and  disposed 
of;  in  that  way  none  of  it  goes  into  the  sewers.  The  matter  of 
connecting  to  a  sewer  to  save  a  little  money  came  up  some  time 
ago,  but  was  disallowed  because  of  just  what  Mr.  Markley  is 
talking  about, — liability  to  close  up  our  sewer  system.  I  don't 
think  there  is  any  way  that  one  can  prevent  all  matter  from  get- 
ting intto  the  intake  pipe  or  into  the  intake  box,  but  the  only 
thing  is  to  fix  it  so  that  as  little  as  possible  will  get  in  and  then 
arrange  so  that  what  little  does  get  in  can  be  taken  out  by  hand. 

Mr.  A.  S.  Markley: — We  follow  the  plan  suggested  by  Mr. 
Clark,  of  course,  but  we  are  continually  pumping  out  of  the 
well  and  the  current  in  the  well  brings  up  the  material.  We 
have  just  finished  a  well  16  ft.  in  diameter,  placing  the  bottom  of 
it  43^  ft.  l>elow  the  streairi  and  topping  it  with  concrete,  so  we 
have  no  trouble  in  that  direction,  but  we  get  mud  in  just  the 
same. 

Mr.  Clark : — The  idea  of  putting  so  many  of  these  small  pipes 
in  is  to  allow  the  water  to  flow  very  freely  into  the  intake  box, 
so  that  neither  the  pumping  out  of  it  nor  the  force  of  the  flow- 
ing in,  will  keep  the  sediment  stirred  up.  The  idea  is  to  keep  the 
water  in  there  as  quiet  as  possible,  to  allow  more  of  the  sediment 
to  settle. 

Mr.  Knowles: — I  don't  think  we  will  ever  succeed  in  keep- 
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iiig  mud  out  of  our  intake  boxes.  The  only  think  we  can  do  is. 
as  Mr.  Clark  said,  to  reduce  it  to  a  minimum  and  clean  it  out 
occasionally.  The  sand  is  in  the  water  and  as  long  as  we  con- 
tinue to  pump  during  flood  stages  we  are  going  to  get  it.  \Vc 
might  have  a  series  of  intake  boxes  and  bring  the  water  through 
three  or  four  of  them.  In  that  way  we  could  eliminate  the  sand, 
but  the  scheme  is  impracticable.  I  have  tried  it  in  a  number  of 
cases  where  the  sand  was  coarse,  but  it  would  not  do  in  a  sandy 
loam.  Where  the  sand  was  very  coarse,  I  have  used  old,  dis- 
carded well  screens,  20  ft.  long,  putting  them  in  a  sandy  bed  of  a 
river;  they  will  work  all  right  except  where  the  water  is  ven- 
muddy,  when  the  sand  becomes  impregnated  with  mud  and  the 
water  will  not  go  through.  I  have  used  this  method  successfully 
in  a  number  of  cases  in  the  South. 

Mr.  Elliott: — ^We  have  one  place  where  we  supply  a  village 
with  water  suitable  for  domestic  use  and  also  supply  our  shops 
and  locomotives.  In  digging  the  reservoir  near  the  river  we 
struck  quicksand  a  little  below  the  bed  of  the  river  and  could 
not  go  much  deeper.  We  went  as  low  as  we  could,  however,  and 
put  in  a  wooden  box  which  came  above  the  sand  perhaps  two  or 
three  feet  and  yet  was  below  the  surface  of  the  water.  We 
filled  around  outside  of  the  reservoir  with  broken  stone,  and  made 
a  large  intake  which  extended  from  the  reservoir  to  the  river 
which  was  below  the  water  all  the  time  and  provided  a  sluggish 
flow  to  the  filter.  The  foot  valve  is  at  the  bottom  of  the  box. 
and  no  sand  can  get  to  it.  The  sand  does  not  rise  above  the  top 
of  the  box  but  the  water  flows  over  it  all  right  and  in  that  way 
the  sand  is  excluded  from  the  foot  valve. 
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DEVELOPMENT    OF    TURNTABLES    TO    MEET    OPER 
ATING  CONDITIONS  FOR  THE  MODERN  LOCO- 
MOTIVE,    SHOWING     THE     BEST     IM- 
PROVED PRACTICE. 

REPORT  OF  COMMITTEE. 

Your  committee  takes  pleasure  in  presenting  a  complete  report.  Under 
other  conditions  an  apology  for  the  length  of  the  report  might  be  in  order, 
but  in  view  of  the  length  of  the  title  assigned  to  the  subject  by  the  president, 
the  length  of  the  report  appears  justified.  On  account  of  its  length,  however, 
the  committee  did  not  feel  justified  in  adding  another  chapter  on  the 
history  of  the  subject. 

A  circular  letter  was  prepared  and  sent  to  about  60  railroads  with  the  ex- 
pectation that  perhaps  one-half  of  that  number  would  respond.  After  a 
month  had  elapsed  tracers  were  sent  out,  and  at  the  end  of  three  months 
replies  had  been  received  from  57  roads,  aggregating  175,000  miles  of  line. 
The  information  with  reference  to  features  in  which  practice  varies  widely 
was  tabulated  under  the  following  eight  headings: 

Length  of  standard  table. 

Type  of  standard  table. 

Loading  and  unit  stresses. 

Locks  for  holding  rails  in  line. 

Power  for  turning. 

Means  to  fasten  rails  to  parapet  and  circle  wall. 

Approximate  cost. 

Centers. 

The  tabulation  accompanies  this  report. 

After  the  tabulation  had  been  prepared  the  Committee  held  a  meeting  at 
the  Missouri  Athletic  Gub,  St.  Louis,  Mo.,  June  25th,  and  spent  the  entire 
day  in  the  study  and  discussion  of  the  information  at  hand.  At  this  meeting 
there  were  present  C.  E.  Smith,  Chairman,  J.  S.  Berry,  A.  S.  Markley  and 
C.  H.  Fake.    Mr.  F.  G.  Jonah  was  absent. 

The  Committee  concluded  that  the  information  furnished  by  the  roads 
was  unusually  full  and  complete,  and  indicated  tremendous  interest  in  the 
subject  all  over  the  country.  We  feel  deeply  indebted  to  all  the  roads  that 
took  such  unusual  measures  to  respond  fully,  and  especially  desire  to  express 
our  thanks  to  Mr.  A.  Montzheimer,  chief  engineer,  Elgin,  Joliet  &  Eastern, 
for  his  complete  information  on  the  subject  and  particularly  for  the  informa- 
tion he  furnishes  relative  to  the  so-called  non-tipping  tables;  also  to  Mr. 
A.  F.  Robinson,  bridge  engineer,  Atchison,  Topeka  and  Santa  Fe  system,  who 
furnished  the  Committee  enough  information  to  make  a  complete  report  on 
the  subject. 

The  Committee's  discussion  of  the  subjects  treated  under  the  eight  head- 
ing's mentioned  above,  and  of  a  number  of  other  features  that  were  discussed, 
together  with  a  brief  synopsis  of  the  information  secured  and  its  recommen- 
dations where  such  were  considered  advisable,  are  given  in  the  following 
pages. 
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Standard  Length. 

STATEMENT  SHOWING  STANDARD  LENGTHS  OF  TURNTABLES 

USED  BY  VARIOUS  ROADS. 


75  ft. 

80  ft. 

*           85  ft.                         90  ft.            1 

100  ft. 

- 

B.  &  M. 

B.  &  O. 

A.  T.  &  S.  F. 

B.  R.  &  P.             ! 

C.  &0. 

c:.  &  E.  I. 

B.  &  L.  E. 

B.  &  A. 

C.  &  A, 

N.  &  W. 

C.  R.  I.  &  P. 

B.  R.  &  P. 

r.  &  O.                    C.  G.  W. 

I.  R.  of  Can. 

C.  of  Qa, 

C.  M.  &  P.  S.       1  C.  M.  &  St.  P.  _ 

I.  &  G.  N. 

C.  R.  R.  of  N.  J 

C.  C.  C.  &  St.  L.    C.  St.  P.  M.  &  O 

Mo.  Pac. 

C.  &  N.  W. 

I-  c-                 5-  S  ^ 

M.  &  O. 

C.  B.  &  Q. 

L.  S.  &  M.  S.          K.  C.  S. 

Nat.  Rys.  of  Mex 

C,  I.  &  L. 

L.  &  N.                   ,  N.  C.  &  St  L. 

N.  Y.  N.  H.  &  H. 

C.  &  S. 

N.  y,  C.  &  H.  R.   P.  &  L.  E. 

P.  &  R. 

D.  &  R.  G. 

N.  P. 

Southern 

St.  U  &  S.  F. 

K,  J.  &  E. 

Pennsylvania 

Wabash 

Erie 
G.  T. 

G.  N. 

Pa.  Lines  West 
S.  A.  L. 

L.  V. 

Long:  Island 

Maine  Cent. 

O.  S.  L. 

i;.  p. 

B.  &  O.  uses  100-ft.  tables  with  end  carriages  for  Mallets.  Grand  Trunk 
has  one  100  ft.  table  to  accommodate  large  house.  O.  S.  L  has  100  ft. 
table  for  Mallets.  P.  R.  R.  has  one  100  ft.  table  to  avoid  frogs.  U.  P. 
has  some   100  ft.  tables  for  Mallets. 

Special  lengths  used  or  under  consideration  by  above  roads. 

M.  &  O.  expects  to  increase  standard  to  80  ft. 

B.  &  M.  considering  use  of  80  ft.  tables. 

Nat.  Rys.  of  Mex.  uses  80  ft.  tables  for  Mallets. 

B.  &  O.  uses  heavy  end  carriages  so  80  ft.  tables  need  not  balance, 
N.  Y.  N.  H.  &  H.  has  built  some  80  ft.  tables. 

P.  &  R.  has  one  85  ft.  table. 

A.  T.  &  S.  F.  has  a  few  90  ft.  tables  to  avoid  frogs. 

D.  &  R.  G.  uses  90  ft.  tables  for  Mallet  engines. 

C.  R.  I.  &  P.  considering  use  of  90  ft.  table. 

St.  L.  &  S.  F.  considering  use  of  90  ft.  tables  and  may  install  some  100  ft 
to  110  ft.  for  Mallets. 

Great  Northern  has  some  92  ft.  tables  for  Mallets. 

C.  M.  &  P.  S.  has  a  few  105  ft.  tables  to  turn  Mallet  engines. 

Practically  all  roads  report  short  tables  in  service  on  old  lines  but  no 
road  reported  a  standard  length  shorter  than  75  ft.  The  standard  lengths 
reported  by  various  roads  are  as  follows : 

12  roads  report  standard  length  as  75  ft. 
19  roads  report  standard  length  as  80  ft. 

13  roads  report  standard  length  as  85  ft. 
10  roads  report  standard  length,  as  90  ft. 

2  raads  report  standard  length  as  100  ft. 

In  addition  several  of  the  roads  report  the  use  of  turntables  longer  than 
their  standard  for  special  purposes  such  as  the  turning  of  Mallet  locoraotivw, 
the  elimination  of  frogs  in  approach  tracks,  etc.  The  longest  table  reported  in 
use  is  on  the  C.  M.  &  P.  S.,  and  is  a  pony  truss  table  105  ft.  long,  weighing 
175,000  lbs. 

The  necessity  for  a  liberal  allowance  for,  future  increase  in  length  is 
shown  by  past  experience.  For  some  reason  turntables  have  invariably  been 
built  only  long  enough  for  engines  actually  in  use  and  frequent  enlargement 
has  been  necessary.  In  this  connection  the  Santa  Fe  reports :  "In  1896  we 
commenced  building  60  ft.  tables.  We  used  these  about  two  years  and  then 
went  to  75  ft.  The  75  ft.  length  lasted  less  than  one  year  when  the  new  en- 
gines forced  us  up  to  85  ft.  tables." 
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Dfasrrams  showing  location  of  center  of  gravity  with  reference  to  turn- 
tables of  largest  Atlantic,  Mogul,  8-wheel  switch,  10-Wheel  switch  and 
6-wheeI  switch  locomotives,  constructed  by  the  American  Locomotive  Co. 

The  locomotive  diagrams  accompanying  the  report  show  the  weights, 
wheel  bases  and  balancing  conditions  of  the  heaviest  locomotives  of  12  types 
manufactured  by  the  American  Locomotive  Company,  6  types  by  the  Baldwin 
Locomotive  Works  and  the  large  Santa  Fe  24  wheel  Mallet  compound  en- 
gine. The  statement  showing  wheelbase  and  balancing  lengths  of  heavy 
locomotives  prepared  from  these  diagrams  shows  that  a  table  90  ft.  long  will 
balance  all  heavy  engines  under  all  conditions  with  the  exception  of  Decapod 
and  Mallet  engines  and  will  balance  Decapod  engines  with  part  load  on  the 
tender.  A  taMe  90  ft.  long  is  longer  than  the  wheelbase  of  any  locomotive, 
including  the  Mallet  engines  (with  the  exception  of  the  24  wheel  Santa  Fe 
Mallet)  and  will  turn  all  but  the  Santa  Fe  Mallet,  provided  a  heavy  truck 
and  motor  are  provided  at  one  end  to  roll  the  unbalanced  load  that  will  rest 
on  one  end  truck.  Even  for  the  largest  Mallet  engine  (except  the  large 
Santa  Fe  engines)  the  weight  on  an  end  carriage  will  not  exceed  50  tons.  The 
success  of  such  construction  and  operation  is  merely  a  matter  of  the  design 
of  the  end  carriages. 

A  number  of  roads  are  already  using  heavy  end  carriages  to  dispense 
with  the  necessity  for  balancing  the  locomotives.  The  Pennsylvania  Lines 
West  provide  steel  springs  to  reduce  the  shock  on  the  end  carriages. 

A  few  roads  have  built  tables  from  90  to  105  ft.  in  length,  several  of  the 
latter  length,  of  the  riveted  pony  truss  design  with  standard  steel  stringers 
and  floor  beams,  having  been  installed  on  the  Chicago,  Milwaukee  and  Pup;ct 
Sound.  The  steel  in  the  table  weighs  175,000  lbs.  and  the  entire  installation 
probably  cost  from  $15,000  to  $20,000. 
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The  Santa  Fe  does  not  turn  its  long  Mallet  engines  on  a  turntable.  Mr. 
A.  F.  Robinson,  bridge  engineer  of  that  system,  §ays :  "Not  in  favor  of  build- 
ing extremely  long  turntables,  that  is,  long  enough  to  handle  our  double  Mal- 
let Santa  Fe  engine,  a  table  which  would  have  to  be  about  135  ft.  in  diameter. 
These  can  be  built  and  operated  successfully.  The  cost  of  repairs  and  opera- 
tion, however,  will,  in  the  writer's  judgment,  be  high."  The  cost  of  such  a 
table  would  probably  reach  $25,000. 

The  Committee  recommends  that  for  standard  gauge  roads  no  future 
turntable  be  built  shorter  than  75  feet  and  that  for  roads  that  expect  to  use 
the  heaviest  engines,  90  ft.  be  adopted  as  standard. 

For  engines  having  wheel  bases  longer  than  90  ft.  wye  tracks  should  be 
provided  unless  special  local  conditions  compel  the  use  and  justify  the  ex- 
pense of  a  longer  table. 

STATEMENT  SHOWING  WHEELBASE  AND  BALANCING 
LENGTHS  OF  HEAVY  LOCOMOTIVES. 


9 

e 

Eh 


4> 


OS 

•O 

u  CTS 

JHEh 


American  Locomotive  Company. 


Mountain  type  passenger,    ..70  ft.     5j4 

Mikado 67  ft.  10j4 

Consolidation,     58  ft.    2^ 

Pacific    71  ft.     Wa 

Atlantic,     60  ft.    9 

Mogul,    56  ft.  10^ 

Eight   wheel    switch 49  ft.     2^ 

Ten  wheel   switch,    56  ft.    8>^ 

Six  wheel  switch,    46  ft.    6 


n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 


76  ft.  0 
73  ft.  0 
64  ft.  0 
75  ft.  0 
62  ft.  0 
58  ft.  0 
60  ft.  0 
70  ft.^ 
55  ft.  0 


n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 


Mikado, 
Decapod, 
Atlantic, 
Pacific,    . 


Baldwin  Locomotive  Works. 

67  ft.  05^  in.  73  ft.  0  in. 

74  ft.  Wa  in.  79  ft.  0  in. 

57  ft.  3^  in.  70  ft.  0  in. 

66  ft.  3J^  in.  72  ft.  0  in. 


2-8-8-2, 
O-8-8-0, 
0-6-6^, 


u  CO 
-"  »-  c 


90  ft.  0 

86  ft.  0 

76  ft.  0 

88  ft.  0 

n  ft.  0 

72  ft.  0. 

71  ft.  0 

82  ft.  0 

68  ft.  0 


n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 


89  ft.  0  in. 
94  ft.  0  in. 
72  ft.  0  in. 
84  ft.  0  in. 


Mallet  Compound  Engines. 

American  Locomotive  Company. 

88  ft.    OJ^  in.        92  ft.  0  in. 

77  ft.    2.)4  in.        90  ft.  0  in. 

70  ft.    %V2  in.        84  ft.  0  in. 


105  ft.  0  in. 

102  ft.  0  in. 

97  ft.  0  in. 


2-8-8-2. 
2-6-6-2. 


Baldwin  Locomotive  Works. 

83  ft.    3      in.        86  ft.  0  in. 

71  ft.    9      in.        73  ft.  0  in. 


99  ft.  0  in. 
87  ft.  0  in. 


Type  of  Table. 

The  deck  plate  girder  type  appears  to  be  desired  by  all  concerned,  but 
through  plate  girders  and  pony  trusses  are  extensively  used  where  it  is  diffi- 
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cult  or  impossible  to  secure  drainage  for  the  deeper  pits  required  for  the  deck 
types,  especially  for  the  longer  tables.  Thirty-one  roads  use  deck  plate  gird- 
ers exclusively.  Fifteen  roaos  use  deck  plate  girders  wherever  possible  and 
through  plate  girders  where  drainage  conditions  demand,  one  road  having 
used  a  through  plate  girder  to  decrease  the  necessary  amount  of  excavatioa 
the  pit  being  located  in  solid  rock.  Seven  roads  have  found  the  drainage  of 
deep  deck  pits  such  an  unsatisfactory  procedure  that  they  have  adopted  the 
through  plate  girders  as  standard.  Four  roads  using  deck  girders  state  they 
would  use  through  girders  if  drainage  conditions  demanded.  The  N.  C 
&  St.  L.  states  it  would  go  to  great  expense,  say  $3,000  or  $4,000,  to  avoid 
through  tables.  The  N.  Y.  C.  &  H.  R.  states  that  their  turntable  pit  is  always 
higher  than  the  lowest  point  of  the  engine  house  drainage  and  therefore  the 
choice  of  turntable  is  not  ordinarily  affected  by  the  matter  of  drainage.  The 
C.  B.  &  Q.  has  a  few  through  truss  tables  where  a  shallow  floor  is  desirable. 
The  C.  M.  &  P.  S.  and  C.  M.  &  St.  P.  prefer  deck  tables,  but  use  half  through, 
through  and  pony  truss  tables.  The  Great  Northern  trusses  through  girders 
to  overhead  towers  and  thereby  decreases  the  depth  of  pit  to  a  minimum. 
The  U.  P.  has  pony  trusses  for  its  100  ft.  tables. 

The  Committee  feels  that  the  deck  type  of  table  is  preferable  to  any 
other  type  on  account  of  its  low  first  cost,  ease  of  operation  and  economy  of 
maintenance  but  sees  no  serious  objections  to  through  tables  where  conditions 
demand  their  use. 

Where  through  girders  are  used  the  best  practice  seems  to  favor  provid- 
ing supports  for  the  ties  by  means  of  steel  stringers  and  floor  beams  instead 
of  using  deep  ties  resting  on  shelf  angles.  The  deep  ties  are  expensive  in 
first  cost  and  in  maintenance,  and  promote  corrosion  of  the  girder  webs  and 
shelf  angles.  The  steel  cross  girders  at  the  center  of  the  turntable  require  a 
depth  at  least  as  great  as  a  standard  floor  system  so  the  depth  of  pit  netd  not 
be  increased  for  the  floor  system. 

The  depth  of  pit  for  the  shorter  tables  will  probably  never  be  sufficient 
to  compel  the  use  of  short  through  tables,  say  less  than  75  ft.  The  advantage 
of  using  through  tables  for  the  greatest  lengths  is  indicat'^d  by  the  pit  for  the 
Pennsylvania  100  ft  deck  turntable  in  which  the  det>th  from  base  of  rail  to 
top  of  catch  basin  is  11  ft.  2  in.,  while  for  the  Norfolk  and  Western  100  ft 
through  turntable  the  depth  is  only  7  ft.  6  in. 

Where  through  girders  are  used  they  should  not  be  placed  less  than  15 
ft  between  centers  as.  with  a  closer  spacing  the  danger  arises  of  men  getting 
caught  between  an  engine  and  the  girder  flanges. 

Some  slight  use  has  been  made  of  a  shallow  table  that  rests  at  the  ends 
and  center  at  all  times  and  sometimes  at  other  points,  those  tables  being  dis- 
cussed more  fully  under  "non-tipping  tables." 

Mr.  F.  G.  Jonah  expresses  his  opinion  on  this  subject  as  follows:  "T  am 
inclined  to  think  that  the  through  turntables  will  be  found  to  be  the  best 
for  all  long  turntables,  which  will  avoid  the  great  depth  of  pit  necessary  for 
the  deck  tables." 
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Diagram  showing  comparison  between  Cooper's  E-50  and  actual  heavy  loco- 
motives  as   applied   to   turntable   design. 

The  loadings  and  unit  stresses  used  in  the  design  of  tumtaWes  we 
greatly  diversified.  Although  Cooper's  loadings  are  not  adapted  to  tarn- 
table  design  on  account  of  their  short  wheel  base,  15  roads  report  their  use  m 
the  design.  The  Boston  &  Maine,  Long  Island  and  Maine  Centra!  report 
the  use  of  Cooper's  E-50  (1775^  tons)  ;  the  Central  Railroad  of  New  Jersey, 
Chicago  Great  Western,  Denver  &  Rio  Grande,  Mobile  &  Ohio,  Philadelpna 
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and  Reading,  and  Central  of  Georgia  report  the  use  of  Cooper's  E-5S, 
(195J4  tons)  ;  the  Bessemer  &  Lake  Erie,  Buffalo,  Rochester  &  Pittsburg, 
Chicago  &  Alton  and  Lehigh  Valley  report  the  use  of  Cooper's  E-60  (213 
tons).  On  most  of  these  roads  impact  is  added  to  the  stresses  which  are 
usually  16,000  lbs.  per  sq.  in.  tension  and  10,000  lbs.  per  sq.  in.  shear,  al- 
though in  a  few  cases  the  impact  is  omitted  and  lower  unit  stresses  are  used, 
resulting  in  approximately  the  same  weight  of  taMe. 

Cooper's  loadings  modified  by  increasing  the  axle  spacing  and  wheel 
base  are  used  by  several  roads  the  engineers  of  which  recognize  the  unsuit- 
ability  of  Cooper's  loadings  for  turntable  design.  Among  them  are  the  sea- 
board Air  Line  which  uses  Cooper's  E-50  wjth  wheel  base  increased  50  per 
cent,  and  the  Boston  &  Albany  which  uses  Cooper's  E-60  with  wheel  base 
increased  10  ft 

Other  roads  that  report  the  weight  of  engine  for  which  their  tables 
are  designed  but  give  no  other  information  along  these  lines  are  the  Chicago 
&  Eastern  Illinois,  Chicago,  St.  Paul,  Minneapolis  &  Omaha,  Colorado  & 
Southern,  Elgfin,  Joliet  &  Eastern,  Illinois  Central,  International  &  Great 
Northern,  Wabash  and  the  Chicago,  kock  Island  &  Pacific,  all  of  which  re- 
port the  use  of  200  ton  tables ;  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
ana  Pennsylvania  which  report  the  use  of  225  ton  tables ;  the  C.  M.  &  St.  P. 
and  C.  M.  and  P.  S.  which  report  the  use  of  250  ton  and  some  325  ton  tables. 

Several  roads  have  reported  the  use  of  special  loadings  as  follows : 


Name  of  Road 


A.  T.  &  S.  F. 

B.  &   O 

C.  &  O 


Weight  of  Bngine 
in  Tons 


243 

230    ton   Mallet, 
314    ton   Mallet, 


C.  B.  &  Q 213 H    ton   Mikado. . 

D.  &   H ,Cooper*8    E-60 

D.   Li.  &  W 


Great  Northern  80' 


180 


Great  Northern  92' 258^    ton   Mallet... 

I.  R.  of  Can I  200 

K,    C.   8.. 240    ton   Mallet 

L.   S.  &  M.  S 1210   ton  Switcher... 


Stresses  Used  in  lbs. 
per  sq.  in. 


Tension 


8,000 

10,000 

10,000  Negative 

Moment. ... 

12,000     Positive 

Moment . . . 

9.000 
8,000 

10,000 
.    10.000 

12.000 
8.000 

12.000 

11.000 


Shear 

4.000 
6.000 

6,000 


6.000 


Remarks 


No  impact 


7,600 


No  impact 
No  impact 


Road 


Weight 


^    &   N 192 

Ho.   Pac 200 

C.  R.  of  M.  75' 200 

^.  R.  of  M.  85' 254    ton   Mallet 

^\  Y.  C.  &  H.  R 246    ton    Mallet 

^.  Y.  N.  H.  &  H..  .  190   ton   Pacific 

I.   A  W 9,000  lbs.  per  lin.  ft. 

I     on  one  arm 

;7,000  lbs.  per  lin.  ft. 
on   both   arms .... 

or.   Pac 219% 

\    &   L.   E 

t.    I-*.  &  S.  F Cooper's     E-55     and 

special  Pacific  and 

Mikado 

outhern '263  ton  Mallet 

.     I> 300    ton    Mallet 


Tension   Shear 


15,000 
10.000 


10.000 
16.000 

10.000  1 


7,500 


I   7,500 
llO.OOO 


8.000 
12.000 


10,000 
10,000 
10,000 


Remarks 


10.000 


Impact  allowed 

Impact  allowed 
No  Impact 


Deflection  of  ends  not 
over    H   in. 

50  per  cent  impact 


Turntables  should  be  so  designed  that  the  deflection  of  the  ends  will  not 

*   so  great  as  to  cause  both  ends  to  drag  while  turning  heavy  engines,  and 

should  not  be  necessary  to  place  the  rails  on  the  table  too  high  above  the 

jproach  rails  to  accomplish  this  as  that  will  result  in  too  great  a  drop  of  the 

ids  when  an  engine  reaches  the  end  of  a  table.    In  general  the  rails  on  the 
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table  should  not  be  more  than  ^  in.  above  the  approach  rails  and  should  come 
down  level  while  engines  are  passing  on  or  off.  A  deflection  of  Yz  in.  at  each 
end  then  will  leave  ^  in.  clearance  over  the  circle  rail  while  turning.  The 
unit  stresses  should  be  so  chosen  that  the  deflection  of  each  end  will  be  not 
greatly  in  excess  of  that  amount. 

Although  a  bridge  designed  for  Cooper's  E-50  or  other  Cooper's  load- 
ing wiil  support  without  any  increase  in  stress  over  that  used  in  the  design 
actual  modern  engines  considerably  heavier  than  the  Cooper's  loading  (on  ac- 
count of  the  longer  wheelbase  of  the  modern  engines  distributing  the  load 
over  a  greater  length  of  bridge)  the  same  engine  on  a  turntable  will  cause 
the  stresses  that  affect  the  deflection  of  the  ends  to  very  materially  exceed 
those  used  in  this  design,  for  the  reason  that  the  longer  wheelbase  increases 
the  negative  bending  moment  on  a  turntable.  This  is  well  illustrated  in  the 
diagram  comparing  the  effect  and  appearance  of  Cooper's  E-50  loading  to 
modern  heavy  Mikado,  Pacific  and  Mallet  type  engines  which  cause 
stresses  in  bridges  approximately  equal  to  those  caused  by  Cooper's  E-50l 
On  a  turntable  the  negative  bending  moment  at  the  center  corresponds  to 
that  caused  by  Cooper's  E-lOO  for  the  Mikado,  E-110  for  the  Pacific  and  E-170 
for  the  Mallet.  If  the  turntable  were  designed  for  any  such  unreasonable 
values  of  Cooper's  loadings  the  stresses  in  other  parts  would  be  increased 
out  of  all  proportion  to  the  requirements. 

The  reason  why  Cooper's  loadings  can  not  be  used  in  turntable  design 
is  readily  apparent  from  the  above.  It  appears  that  the  tables  should  be  de 
signed  for  the  heaviest  actual  engine  in  service  anywhere  that  could  use 
them. 

The  unit  stresses  should  be  chosen  low  enough  to  keep  the  deflection 
down  to  a  minimum,  10,000  lbs.  per  sq.  in.  for  tension  and  the  equivalent  for 
compression,  and  6.000  lbs.  per  sq.  in.  for  shear  being  reasonable  values.  With 
those  stresses  it  is  not  necessary  to  add  any  allowance  for  impact  except  at 
the  ends  where  live  load  stresses  in  all  parts  subject  to  pounding  should  be 
increased  100  per  cent  to  provide  for  impact. 

Drainage. 

The  drainage  of  turntable  pits,  which  has  always  been  very  important, 
becomes  a  much  larger  problem  for  the  longer  tables  and  deeper  pits.  Many 
engineers  have  had  experience  with  pits  that  flooded  during  hea\7  rains  or 
from  flood  water  backing  up  through  the  drains. 

Although  tables  can  be  operated  under  such  conditions,  the  results  are 
very  bad,  particularly  on  account  of  the  damage  to  the  center.  In  additioc; 
the  water  in  the  pit  sometimes  freezes  and  stops  operation.  After  floods  it  is 
frequently  necessary  to  take  the  center  apart  for  cleaning  and  oiling  with 
consequent  delays  to  locomotives.  While  such  delays  might  not  seriously  in- 
convenience operation  at  an  outlying  point  wheres  few  engines  are  turned 
they  cannot  be  tolerated  at  busy  terminals  where  it  is  of  the  greatest  impor- 
tance that  the  turntables  be  maintained  in  continuous  ser\'ice. 

In  former  years  when  shorter  tables  were  used  the  depth  of  the  pit  was 
not  great  and  drainage  could  easily  be  secured  without  serious  trouble  or 
the   accumulation    of   water   would    not   be   deep    enough    to   cause  trouble. 

In  case  the  lowest  point  of  the  engine  house  drainage  is  lower  than  the 
bottom  of  the  turntable  pit,  the  drainage  of  the  pit  can  be  made  secondary 
to  that  of  the  engine  house. 

In  any  case  the  most  efficient,  economical  and  satisfactory  drainage  '\s 
provided  by  catch  basins  and  gravity  drains  where  the  highest  water  in  the 
outlet  is  lower  than  the  bottom  of  the  pit.  Where  this  condition  docs  wrt 
obtain  the  problem  of  drainage  can  be  simplified  in  several  ways,  some  of 
which  are  as  follows : 

Use  of  through  type  of  table,  thereby  decreasing  the  depth  of  pit. 

Use  of  shallow,  non-tipping  tables,  that  is,  tables  that  rest  on  three  or 
more  points  while  turning. 

Use  of  waterproof  pits,  with  sumps  and  pumping. 

Little  has  been  done  to  handle  the  situation  by  waterproof  pits,  sumps 
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and  pumping  and  it  appears  that  the  extra  expense  of  waterproofing  pits  and 
providing  and  operating  the  pumps  (even  though  they  may  be  automatic), 
and  the  neglect  that  may  be  expected  combined  with  the  very  deep  pits 
necessary  for  modern  deck  turntables,  is  so  great  as  to  indicate  the  desirabil- 
ity of  using  through  girders,  provided  direct  gravity  drainage  can  be  secured 
for  the  through  pits,  but  it  also  appears  that  a  careful  comparison  of  expense 
should  be  made  before  the  through  table  is  adopted. 

Aside  from  occasional  pumping  of  pits  during  floods  or  when  drains  stop 
up  or  for  other  special  reasons,  the  only  cases  of  regular  pumping  from  sumps 
and  ideas  along  that  line  that  have  been  reported,  are  as  follows: 

The  A.  T.  &  S.  F.  contemplates  water-proofing  one  pit  and  putting  a 
trap  in  the  outlet  to  prevent  the  river  from  backing  into  the  pit.  The  C.  C. 
C.  &  St.  L.  states  that  in  case  of  difficult  drainage  the  use  of  a  water-proof 
pit  with  deck  girders  should  be  considered  and  compared  with  the  cost  of  a 
through  table.  The  E.  J.  &  E.  has  one  case  where  the  sewer  will  be  higher 
than  the  bottom  of  the  pit.  A  manhole  will  be  built  a  short  distance  from 
and  lower  than  the  pit.  The  water  will  be  accumulated  here  and  ejected  by  a 
cellar  drainer,  operated  automatically  by  water  pressure.  The  Mo.  Pac.  has 
one  pit  (among  others)  in  which  water  backed  up  during  floods.  The  drain 
was  led  into  a  sump  and  during  rain^  the  water  that  accumulates  in  the 
sump  is  raised  by  an  ejector  operated  by  steam  from  the  shops.  No  special 
precautions  were  taken  to  waterproof  the  pit.  The  circle  wall  is  of  concrete 
and  the  pit  is  pavid  with  brick  laid  flat  with  cement  mortar  joints.  When 
the  sump  was  constructed  precautions  were  taken  to  make  all  surface  water 
drain  away  from  the  pit.  The  Long  Island  reports:  "Drainage  not  usually 
required,"  presumably  on  account  of  their  pits  being  located  in  the  sands  of 
Long  Island  where  the  water  seeps  away. 

Flooring  Over  Pits  and  Tables. 

The  old  practice  of  flooring  over  the  entire  turntable  pit  appears  to  have 
almost  entirely  disappeared.  Only  two  roads  report  flooring  over  the  entire 
pit.  The  Great  Northern  reports  that  all  pits  are  open  except  in  extreme 
cases.  At  Cascade  tunnd  the  entire  turntable  and  pit  are  housed  in.  The 
Lehigh  Valley  states  that  pits  are  open  generally.  One  pit  is  covered  en- 
tirely to  provide  a  driveway  for  a  fire  engine  and  one  pit  is  covered  entirely 
to  keep  the  snow  out. 

It  is  the  invariable  practice  at  the  present  time  to  use  standard  bridge 
ties  on  the  stringers  of  through  tables  or  on  top  of  deck  tables,  with  occa- 
sional ties  long  enough  to  support  footwalks  outside  of  the  locomotives.  The 
total  width  of  the  floor  is  14  ft.  to  16  ft.  and  sometimes  foot  railings  are 
provided.  In  a  few  cases  railroads  have  reported  the  use  of  pipe  handrails 
on  each  side  of  turntables. 

Center  Foundation. 

All  railroads  replying  to  the  circular  uniformly  report  the  use  of  con- 
crete foundations  and  the  necessity  of  great  care  in  construction  of  the  center 
foundation.  The  great  majority  reported  bases  12  ft.  sq.  on  16  piles;  in  many 
cases  it  is  stated  on  the  plans  that  footings  must  rest  on  bed  rock  or  on  piles. 
Footings  as  large  as  16  ft.  sq.  with  49  piles  were  reported.  Many  roads  re- 
inforce the  top  or  bottom  of  the  center  concrete  or  both.  The  cap,  especially 
on  old  foundations,  is  frequently  of  stone.  When  installing  new  tables  on  old 
foundations  requiring  a  change  in  elevation  of  the  top  of  the  center  it  is  quite 
customary  to  cast  a  reinforced  concrete  capstone  of  proper  thickness,  which 
when  properly  hardened  is  substituted  for  the  old  capstone  during  the  chang- 
ing of  the  tables. 

Many  cases  were  reported  of  the  settlement  of  centers  having  been 
stopped  by  excavating  a  trench  around  the  footing,  extending  down  two  or 
three  ft.  deeper  than  the  old  footing,  and  underpinning  the  old  foundation 
as  well  as  extending  the  base  by  filling  the  trench  with  concrete,  piles  being 
driven  where  necessary. 

The  Chicago  &  Alton  report  the  detailed  method  of  carrying  out  such 
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Method   Adopted  for  StrFnglhpning  Weak   Foundallona  under  Turntable, 
Chicago  &  Alton   B,   R. 

t  piece  of  reinforcement  as  follows:  "We  injiallcd  three  new  90  ft.  through 
turntables.  In  doing  (his  we  changed  out  three  old  65  ft,  deck  tables  and 
operating  conditions  were  such  that  it  was  necessary  for  us  to  keep  the  old 
abJcs  in  service  up  to  the  last  minute.  The  old  centers  were  on  natural  foun- 
lations  and  in  every  case  they  had  settled  from  two  to  eight  in.  so  that  il 
vas  not  necessary  (o  block  up  with  a  grillage  placed  between  the  lop  of  the 
ifd  foundation  and  the  bottom  of  the  center  casting.  We  drove  a  row  of  pil- 
ng  around  the  old  center  and  built  a  semi-reinforced  concrete  wall  around 
he  existing  center.  The  lop  of  the  old  center  foundation  was  located  about 
en    in.  above  the  new  concrete  enclosing  wall  so  there  was  no  interference  on 
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account  of  the  new  foundation  wall.  We  cast  a  large  reinforced  concrrtc 
slab  outside  of  the  pit  and  when  the  dd  turntable  was  removed  |romthcpti, 
the  old  capstone  on  the  old  center  foundation  was  pned  out  and  the  new  swd 
swung  into  place  with  a  derrick  car  and  leveled  up  on  top  of  a  po^^^  ^ 
placed  on  top  of  the  new  enclosing  foundation.  Jhe  center  casting  for  the 
new  90  ft.  tables  takes  bearing  on  this  large  slab." 

The  practice  of  a  number  of  roads  that. appear  to  take  unusual  pr<«n- 
tions  in  this  matter  is  as  follows:  The  A.  T.  &  S.  F.  P^^n  ^"^/f/J.^: 
ing  13  ft.  square  with  25  piles.  A  note  on  the  p!an  says:  F^undat^n  o  go 
to  rock,  hardpan  or  equally  good  material  to  be  absolutely  sure  of  no  tutore 
settlement.  If  soil  is  unstable  use  piles."  The  B  &  L  E.  plan  sa^ 
•Tiles  as  shown  (25)  on  swampy  or  filled  f?round:  15ft.xl5ft  and  rails  ITO 
piles)  on  natural  bed,  dry  sand  or  moderately  dry  clay:  ll^^'V^"/  °i^  Z 
on  dry  gravel,  hardpan,  thick  bed  of  dry  clay :  8ft.x8ft.  on  shale  and  rock  in- 
crease width  1  ft.  for  every  2  ft.  depth  below  4  ft.  from  c^stmg.  When  pUcs 
are  used,  excavate  to  ground  water  level.  If  there  is  no  ground  water  use 
half  the  number  shown  of  concrete  piles." 

B.  &  A.  15  ft.  square  and  25  piles. 

C.  &  O.  12  ft.  square  and  25  piles. 

C.  B.  &  Q.  Hexagonal  shaped  center  15  ft.  wide  with  19  piles. 

C.  M.  &  P.  S.  10  ft.  6  in.  square  and  25  piles. 

C.  R.  I.  &  P.  12  ft.  6  in.  square  and  25  piles. 

D  &  H.  15  ft.  square  and  41  piles  or  less  according  to  conditions. 

Erie  14  ft.  square  and  25  piles. 

I.  C.  25  piles  where  not  on  rock. 

K.    C.    S.        Top   reinforced    with    three    layers    of   rails,   top  surface 
of  top  rails  level  with  concrete.     Six  rails  in  top  layer,  eight  in  next,  ten 
next. 

Long  Island.    Heavily  reinforced  top  and  bottom. 

M.  &  O.  14  ft.  square  and  25  piles. 

N.  C.  &  St.  L.  13  ft.  square  and  25  piles. 

Nat.  Rys.  of  Mex.  16  ft.  square  and  49  piles. 
N.  Y.  C.  &  H.  R.  13  ft.  square  and  25  miles  piles. 
N.  &  W.  16  ft.  square  and  25  piles. 

If  there  is  any  possibility  that  air  tractors  may  be  used  at  any  time  in 
the  future  it  is  good  practice  to  embed  an  air  pipe  in  the  concrete,  bringing 
it  to  the  surface  of  the  concrete  at  the  center  of  the  cap. 

Locks. 

Twenty  roads  report  the  use  of  the  old  fashioned  wrought  iron  or  wood- 
en bar  with  wide  ends  forming  an  I  shaped  lock,  sliding  by  hand  between  tw 
webs  of  the  rails,  sometimes  operated  by  a  hand  lever. 

I^iye  roads  report  the  use  of  power  brakes  exclusively  for  holding  tonj- 
tables  in  position  and  several  others  report  the  use  of  power  brakes  on  a" 
tables  operated  by  tractors. 

Six  roads  report  the  use  of  a  chair  on  the  coping  timber  between  tie 
r?"s^of  each  approach  track  into  which  drops  the  free  end  of  a  hinged  bar. 
me  tuced  end  of  which  is  attached  to  the  end  ties  on  the  table. 

^ive  roads  report  the  use  of  a  chair  on  the  coping  timber  between  tne 
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Lock  for  Turntable,  N.  C.  &  St  L.  Ry. 


rails  of  each  approach  track  into  which  slides  a  tongue  or  toggle  which  moves 
between  guides  attached  to  the  end  ties  of  the  table. 

Five  roads  report  the  use  of  a  socket  in  the  circle  wall  for  each  approach 
track,  into  which  slides  a  toggle  bar  or  tongue  attached  to  one  of  the  turn- 
table girders  and  operated  by  hand  lever. 

Five  roads  merely  report  the  use  of  locks  but  do  not  describe  the  type. 

The  reports  of  a  few  roads  are  as  follows : 

C.  R.  R.  of  N.  J.  Sliding  tongue  on  top  of  ties  working  in  guides  and 
operated  by  a  lever  which  also  operates  a  dwarf  semaphore  signal  placed  on 
top  of  the  gfirders  used  at  congested  points  where  power  is  used.  No  lock 
where  table  is  operated  by  hand. 

C.  M.  &  St.  P.  Usually  a  hand  latch  although  in  a  number  of  cases  it  is 
operated  by  the  man  in  charge  of  the  motor. 

K.  C.  S.    Bar  which  is  dropped  over,  engaging  the  rails. 

Lehigh  Valley.  At  important  points  locks  and  signals  are  provided.  A 
sliding  bolt  engages  a  socket  in  the  circle  wall.  Driven  by  a  spring.  With- 
drawn by  a  cable. 

The  Committee  finds  no  necessity  for  locks  where  tractors  are  used, 
'he  power  brakes  being  considered  sufficient. 

In  all  cases  where  tables  are  turned  by  hand  locks  should  be  provided. 
The  simple  I-shipped  forging,  sliding  between  the  webs,  answers  the  purpose 
\s  well  as  a  more  expensive  and  elaborate  lock.  Although  it  is  convenient  to 
lave  such  a  lock  connected  so  that  it  will  slide  to  and  fro  by  the  manipula- 
ion  of  a  hand  lever,  it  can  be  satisfactorily  operated  by  hand,  rings  being 
ttached  to  the  forging  for  ease  of  handling  if  considered  necessary. 

At  outI)ring  points  it  might  be  advisable  to  provide  a  locking  attachment 
o  hold  the  table  in  a  fixed  position  to  keep  boys  from  playing  with  the  table 
nd   getting  injured. 

Power  for  Turning. 

Electric  power  where  available  has  the  preference  on  practically  all  roads. 
'urning  by  air  motors  appears  to  have  the  next  preference  for  outlying  points 
'here  tables  are  not  much  used  and  where  current  cannot  be  obtained  and 
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Latch  for  Locking  Turntables,  Central  R.   R.  of  New  Jersey. 

where  trouble  with  air  motors,  necessitating  turning  the  table  by  hand,  will 
not  be  serious.  Gasoline  engines  are  recommended  for  turning  tables  where 
electric  current  cannot  be  obtained  and  where  liability  of  freezing  renders  the 
use  of  air  motors  objectionable. 

A  few  roads  report  the  use  of  steam  tractors  on  their  tables. 

Expressions  from  a  few  roads  are  as  follows: 

A.  T.  &  S.  F. : — Air  motors  will  work  satisfactorily  if  proper  care  is  exer- 
cised in  the  arrangement  of  the  drainage  to  prevent  freezing.  The  motor  is 
not  fool-proof,  but  it  has  given  extremely  good  service  on  our  lines. 

B.  &  L.  E. : — We  would  use  no  other  power  than  electricity  unless  current 
could  not  be  obtained. 

B.  &  M. : — We  have  installed  many  gasoline  motors,  but  are  changing  to 
electric  motors  wherever  current  can  be  obtained. 

C.  R.  R.  of  N.  J.:  We  use  air  supplied  from  locomotives, 

C.  &  N.  W. : — Electricity  has  proved  very  satisfactory  and  has  been  in- 
stalled at  all  points  where  we  generate  our  own  power. 

C.  R.  I.  &  P. : — We  use  air  motors.  We  do  not  find  these  very  satisfac- 
tory on  account  of  the  motors  freezing  up  on  our  northern  territory.  In  the 
future  we  will  probably  use  electricity  where  current  is  easily  obtained. 

C.  C.  C.  &  St.  L. : — We  find  air  motors  unsatisfactory  on  account  of  freez- 
ing in  cold  weather  and  more  expensive  to  maintain  than  electric. 

E.  J.  &  E. : — We  recommend  overhead  collector  rings  as  we  have  had 
trouble  from  wires  placed  underground  on  account  of  dampness  causing  short 
circuits  and  ice  in  the  pit  affecting  low  coMector  rings. 

Great  Northern : — Gasoline  is  used  only  wHere  air  and  electricity  are 
not  available.    The  objection  to  gasoline  is  the  increased  fire  risk. 

I.  C. : — .Air  gives  trouble  in  cold  weather  unless  air  pipes  are  placed  un- 
derground. 

Non-tipping  Tables. 

A  short  time  ago  there  was  considerable  talk  of  having  special  non-tip- 
ping turntables,  that  is,  the  tables  that  would  rest  at  all  times  at  both  ends 
and  the  center  and  in  case  of  long  tables,  at  intermediate  points,  which  turn- 
tables would  be  quite  similar  in  design  to  tbe  present  transfer  tables.  This 
practice  has  not  developed  to  anv  remarkable  extent,  however,  but  some  roads 
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are  using  a  modilication  in  providing  heavy  end  carriages  and  motors  on  bal- 
ancing turntables,  so  that  for  the  shorter  engines  the  turning  can  be  per- 
formed in  the  regular  way  with  the  least  work  and  for  the  longer  engines 
balancing  is  not  necessary  as  the  motors  are  powerful  enough  to  pull  the 
loaded  end  truck  around  the  circle. 

The  experiences  of  various  roads  along  these  lines  are  as  follows : 

Santa  Fe ;  "  Since  we  put  the  Mallet  into  service  we  have  had  to  turn 
the  table  around  when  the  load  was  not  perfectly  balanced.  The  motors  we 
have  been  using  are  generally  strong  enough  to  handle  the  tables  under  these 
conditions. 

The  B.  &  O.  and  Nat  Rys.  of  Mex.  report  that  their  80  ft.  taMes  have 
end  carnages  for  carrying  unbalanced  loads. 

E.  J.  &  E. :  "We  have  three  non-tipoing  tables  located  at  Joliet,  South 
Chicago  and  Gary.  These  tables  are  very  hard  to  operate  at  times  when  the 
machinery  is  out  of  order.  It  is  necessary  to  use  a  wrecking  crane  or  a 
locomotive  with  tackle  in  order  to  get  engines  in  and  out  of  the  roundhouse, 
while  with  the  center  bearing  tables  all  that  is  necessary  in  case  the  machinery 
is  out  of  order  is  to  remove  one  of  the  gears  and  our  largest  locomotives 
can  be  easily  turned  by  two  men.  The  only  advantage  I  know  of  in  the  use 
of  end  bearing  tables  is  the  reduction  in  the  depth  of  the  pit.  This  makes 
two  spans  of  the  table  which  greatly  reduces  the  depth  of  the  girders. 

"Our  80  ft.  center  bearing  tables  are  equipped  with  15  H.  P.  electric  mo- 
tors, and  it  requires  one  minute  and  two  seconds  to  turn  a  class  *A'  engine  on 
these  tables.  The  70  ft.  end  bearing  table  at  Gary  is  equipped  with  a  30  H.  P. 
electric  motor  and  requires  two  minutes  and  eighteen  seconds  to  turn  a  class 
*A'  engine.  A  60  ft.  end  bearing  table  is  equipped  with  a  10  H.  P.  electric 
motor,  and  requires  two  minutes  and  eighteen  seconds  to  turn  a  class  *A' 
engine.  The  above  is  the  average  time  required  to  make  a  complete  revolu- 
tion after  the  engine  has  been  spotted  from  a  dead  stand  still  to  a  dead  stop 
with  the  motor  running  at  full  speed.  From  this  you  wiM  see  that  the  speed 
of  the  center  bearing  tables  is  much  greater  than  the  end  bearing  table,  and 
requires  considerably  less  power  to  operate. 

"We  have  experienced  more  or  less  trouble  with  the  end  bearing  tables 
breaking  in  two  in  the  center,  and  it  has  been  necessary  to  reconstruct  the 
center  several  times  on  this  account.  There  is  considerable  expense  in  re- 
newals of  wheels  on  end  bearing  tables.  These  are  short  lived  on  account  of 
the  great  weight  they  arc  required  to  carry." 

N.  &  W. :  "Where  power  is  used  balancing  is  not  necessary.  End  wheels 
are  made  very  heavy  of  cast  or  rolled  steel,  four  wheels  to  each  end  with 
special  cast  wheel  bearings  arranged  with  oil  boxes." 

Southern  Railway :  "  We  have  in  service  one  table  of  the  non-tipping  type, 
that  is,  two  arms  or  spans  non-continuous  at  the  center.  This  table  gives  a 
grtzt  deal  of  trouble  on  account  of  the  wearing  of  the  bearings  of  the  end 
wheels.  The  pressure  is  very  great  at  the  end  wheels  and  the  wheels  are 
equipped  with  roller  journal  bearings.  These  bearings  wear  very  rapidly  and 
allow  the  wheels  to  slew,  with  the  result  that  the  circular  rail  is  pulled  out 
of  line,  or  the  attachments  of  the  wheels  themselves  are  broken  from  the 
table.    Our  experience  with  this  type  of  table  has  been  decidedly  unfavorable." 

Circle  Wall. 

Thirty-five  roads  report  the  use  of  timber  coping  on  the  circle  waH  for 
the  support  of  the  rails  of  the  approach  tracks  and  of  short  ties  set  radially 
and  resting  on  the  concrete  for  the  support  of  the  circle  rail,  some  using 
creosoted  timber,  tie  plates  and  screw  spikes. 

Five  roads  report  timber  coping  but  rest  the  circle  rail  directly  on  the 
concrete,  as  follows:  C.  B.  &  Q.,  C.  R.  I.  &  P.,  C.  St.  P.  M.  &  O.,  I.  C, 
L.  S.  &  M.  S. 

Nineteen  other  roads  report  as  follows : 

B.  &  A.: — The  face  of  the  circle  is  formed  by  a  10  irL  curved  I- 
beam  anchored  to  the  concrete.  The  ends  of  the  approach  rails  arc  at- 
tached to  the  I-beam  by  bolts  through  the  rail  and  flanges  of  the  beam.  The 
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!n.xl2in.  steel  plates  every  three  fi.,  which  are  held 
II  concrete. 
B.   &  M.:— In   some  cases  the  rails  rest  on  steel  plates  on  ilu   concrrrr 
and  are  held  down  by  anchor  bolls  and  clips. 

B.  R.  &  P. :— The  rails  are  secured  by  bolls  and  bevd  washer*  lo  channel 
irons  set  in  the  concrete  coping  in  later  designs. 

C.  of  Ga.  :^The  approach  rails  rest  on  coping  timber.  The  circle  rail  is 
buried  in  concrete  up  to  the  bottom  of  its  head.  There  are  placed  in  the  con- 
crete under  the  circle  three  short  pieces  of  old  rail  2  ft.  long  under  ihc 
position  of  the  trailing  wheels  where  the  table  is  set  for  the  main  leads. 

C.  R.  R.  of  N.  J.i — nie  approach  and  circle  rails  are  supported  on  cast- 
ings. The  concrete  under  the  approach  tracks  is  reinforced  t^  two  rails  each 
12  ft.  long  emiiedded  upside  down  with  their  flanges  level  with  the  top  of  the 


C.  &  E,  I.; — In  .some  ca.<ies  the  approach  and  circle  rails  rest  on  stev'l 
plates. 

C.  G.  W. : — The  approach  and  circle  rails  rest  on  concrete  and  are  held 
down  by  rail  anchors. 

C,  C.  C.  &  St.  L. :— 'Hie  approach  and  circle  rails  rest  on  M  ii>-  steel 
plates  placed  20  in.  centers  and  embedded  in  the  concrete.  At  the  main  trucks 
the  circle  rail  is  carried  on  curved  12  in.  I-beams  20  ft.  long  embedded  in  con- 
crete and  resting  on  short  sections  of  rail  2  ft.  6  in.  long  every  3  ft  Similar 
arrangements  should  be  used  for  the  approach  rails  at  the  main  points  as  the 
}i  in.  plates  resting  directly  on  the  concrete  are  not  adequate. 

D.  &  H.:— The  approach  rails  rest  in  'riveted  steel  plale  chairs  anchored 
to  the  concrete.  The  circle  rail  rests  on  timber  ties  bedded  in  the  concrete 
or  directly  on  the  concrete. 

D.  L.  &  W.: — The  approach  and  circle  rails  rest  directly  on  the  concrete 
circle  wall  and  are  held  by  anchor  bolts.  The  parapet  wall  under  the  apprOJch 
rails  are  reinforced  by  the  two  curved  rails  embedded  upright  in  the  concrete 
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E.  J.  &  E. : — The  approach  and  circle  rails  rest  on  concrete  anchored 
down  by  bolts  set  in  drilled  holes. 

I.  &  G.  N. : — The  flanges  of  the  approach  rails  are  notched  for  spikes 
for  30  ft.  from  the  circle  wall  to  prevent  creeping. 

Maine  Central : — The  rails  are  held  to  the  circle  wall  by  cast  iron  dips 
and  bolts. 

N.  C.  &  St.  L. : — The  approach  and  circle  rails  are  attached  directly  to 
the  concrete  by  steel  clips  and  bolts. 

Nat  Rys.  of  Mex. : — The  rails  are  attached  to  the  timber  coping  and  ties 
or  to  cast  iron  chairs. 

N.  Y.  C.  &  H.  R. : — The  rim  of  the  circle  wall  is  surmounted  bv  an  8  ft- 
48  lb.  Bethlehem  beam  bent  to  a  circle  and  bolted  down.  The  approach  rail  is 
bolted  down.  It  formerly  rested  on  two  curved  rails  embedded  in  concrete. 
The  circle  rail  rests  on  short  ties  in  some  cases,  on  concrete  in  others, 

P.  &  R. : — The  approach  rails  are  spiked  to  coping  timber.  The  drde 
rail  rests  on  cast  iron  chairs,  and  is  held  down  by  clips  and  bolts  on  the 
concrete  wall. 

S.  L.  &  S.  F. : — The  an'>roach  rails  are  spiked  to  the  timber  coping.  The 
circle  rail  rests  on  and  is  partly  embedded  in  concrete. 

U.  P.: — The  approach  rails  are  spiked  to  the  timber  coping.  The  drde 
rail  is  embedded  in  concrete  with  about  j^  in.  of  head  protruding. 

'Much  trouble  has  been  reported  as  the  result  of  resting  the  rails  directly 
on  tha  concrete,  especially  under  the  main  approach  trades  and  the  above 
detailed  description  of  the  methods  of  reinforcmg  at  such  places  shows  the 
extent  to  which  many  engineers  consider  it  necessary  to  go  to  avoid  the  trou- 
ble. Even  where  such  rigid  supports  are  provided  there  wiH  probably  be 
broken  rails  and  other  objectionable  conditions  resulting  from  the  rigidity  pi 
the  support,  and  it  would  appear  that  a  timber  cushion  would  be  very  desir- 
able. 

The  Committee  recommends  providing  a  support  for  the  ends  of  tfie 
approach  rails  on  creosoted  coping  timbers,  not  less  than  12  in.  wide  at  the 
narrowest  point,  and  preferably  8  in.  thick,  with  two  heavy  standard  tie 
plates  under  the  end  of  each  rail,  where  the  rails  are  spaced  so  as  to  penntt 
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Connections  of  Ralls  to  Circle  Wall.  N.  C.  &  St  L.  Ry. 

this,  or  a  special  plate  not  less  than  one  in.  thick,  12  in.  wide  and  long  enough 
to  pass  under  the  two  near  rails  of  adjacent  tracks,  the  plates  to  be  drilled 
for  track  spikes  or  screw  spikes  and  for  lag  screws  for  attaching  them  to  the 
coping  timber.  The  coping  timber  should  be  attached  to  the  concrete  b)' 
anchor  bolts. 

The  Committee  also  recommends  providing  support  for  the  circle  rail 
by  short  creosoted  ties  about  15  in.  center  to  center  under  main  tracks  and 
24  in.  elsewhere,  with  tie  plates  and  screw  spikes  where  available.  To  Md 
these  ties  in  position  and  to  prevent  the  accumulation  of  dirt,  cinders,  rub- 
bish, etc.,  the  space  between  them  and  between  their  outer  ends  and  the  para- 
pet wall  should  be  filled  with  concrete  sloped  to  drain  under  the  circle  rail  to 
the  pit. 

Although  cut  stone  was  universally  used  for  cirde  walls  in  the  past  and 
many  walls  of  such  material  are  still  in  service,  it  is  customary  at  present  to 
build  the  circles  of  concrete  except  at  such  points  as  timber  walls  are  used 
to  eflFect  economy  or  for  temporary  installations. 

Where  timber  walls  are  used  over  hardpan  or  rock,  blocking  can  be  used 
but  extreme  care  must  be  taken  in  placing  the  blocking  to  break  joints  and 
in  drifting  the  timber  together  to  keep  the  wall  from  crowding  forward.  WTieir 
the  foundation  is  not  firm  enough  for  bk^cking,  piles  should  be  driven  as  long 
as  possible  to  refusal,  spaced  about  3  ft.  to  4  ft.  center  to  center.  Timber 
walls  have  been  built  and  can  be  built  in  such  a  manner  that  they  will  be 
entirely  satisfactory.  On  the  other  hand  they  have  been  built  in  such  a  man- 
ner that  they  have  caused  endless  trouble.  The  greatest  care  should  be  taken 
in  the  construction  of  a  timber  wall. 

Where  a  concrete  circle  wall  is  used  the  greatest  care  must  be  taken  to 
secure  a  sound  foundation  for  the  wall  and  for  the  circle  rail  in  order  to 
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avoid  settlement.  To  accomplish  the  desired  result  the  footing  should  be 
extended  to  hard  pan  of  rock  or  supported  on  piles  driven  to  refusal. 
The  piles  should  be  placed  directly  under  the  parapet  and  circle 
rail.  Great  care  must  be  taken  in  placing  the  bearings  of  the  approach  rails 
and  in  placing  the  cirde  rail  to  get  a  perfect  level  in  each  case.  Some  roads 
make  the  cross-section  of  the  circle  wall  equal  to  that  of  a  gravity  abutment 
but  this  is  not  necessary  if  a  complete  circle  be  constructed  as  the  arch  effect 
permits  the  use  of  a  considerably  lighter  wall. 

It  is  of  great  convenience  to  have  a  recess  in  the  parapet  wall  at  some 
point  and  a  concrete  pit,  constructed  around  the  recess  forming  a  so-called 
repair  pit,  through  which  ready  access  may  be  gained  to  the  end  of  the  table. 

Paving  of  Pits. 

Practically  all  railroads  report  the  use  of  concrete  or  brick  paving  for 
turntable  pits  in  standard  installations  at  the  most  important  points,  concrete 
having  the  preference,  but  the  majority  of  the  roads  also  report  many  pits 
with  no  paving,  the  floor  of  the  pit  being  finished  with  earth,  cinders  or 
gravel.    There  is  no  doubt  that  concrete  or  brick  paving  gives  a  much  better 
appearing  pit,  but  there  is  a  question  whether  or  not  the  expense  is  justified. 
The  cost  of  paving,  according  to  many  of  the  plans  submitted,  will  be  close  to 
$1,000.    A  porous  layer  of  cinders  or  gravel  6  in.  to  12  in.  thick,  will  absorb 
all  water  and  oil  that  runs  into  the  pit  and  will  prevent  the  occurrence  of 
mud.     The  growth  of  vegetation  should  be  very  easy  to  stop.     Mr.  F.  G. 
Jonah  expresses  his  opinion  on  this  subject  as  follows:     "I  think  the  bot- 
tom of  all  turntable  pits  should  be  paved.    If  they  are  not  paved  the  rainfall 
in  most  sections  of  the  country  will  wash  away  the  cinders  and  stop  up  the 
drains,  and  will  gully  up  an  earth  bottom  if  it  is  left  that  way." 

Cost. 

Cost  figures  of  turntable  installations  are  of  very  little  value,  as  the  cost 
is  affected  by  so  many  conditions,  such  as  locality,  condition  of  market  for 
material  and  labor,  congestion  at  busy  terminals  compared  with  isolation  at  un- 
important points,  the  detailed  procedure  that  must  be  followed,  the  time  with- 
in which  the  work  must  be  completed,  drainage  and  other  factors.  The  turn- 
table is  such  an  important  adjunct  that  attention  should  be  given  to  good 
design  rather  than  to  keeping  the  cost  low.  In  a  very  general  way,  however, 
it  may  be  stated  that  average  costs  of  turntables,  complete,  installed  with 
tractor,  may  be  taken  as  follows : 

Deck  tables,  75  ft $7,500 

Deck  tables,  80  ft 8,000 

Deck  tables,  85  ft 8,750 

Deck  tables,  SO  ft 9,500 

Through  tables,  85  ft 11.500 

Through  tables,  100  ft 15.000 

The  following  figures  were  furnished  by  a  number  of  roads : 

A.  T.  &  S.  F 85  ft.  table,  through  $11,000 

130  ft.  table,    designed    for    handling    largest 

Mallet  20,000 

B.  &  0 80  ft.  table 7,500 

B.  &  L.  E 80  ft.  table 8,500 

B.  &  A 85  ft.  table,  between  8,500  and  9,500 

C.  of  Ga 80  ft.  table,    5,100 

C.  R.  R.  of  N.  J 80  ft.  table 8,277 

::.   &  0 85  ft.  table,   8,000 

100  ft  table,     10,000 

::.  A  N.  W 80  ft.  table 4,800 

r.   G.  W 90  ft.  table,    10,760 
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C.  M.  &  P.  S.  ' 85  ft  table,  deck, $  10^ 

table,  through, 12,430 

table,  half  through  10^900 

C.  R.  I.  &  P 75  ft  table,   7,500 

90  ft  table,  9fm 

CStP.M.&O SOfttable,   4,720 

C.  C.  C.  &  St.  L 85  ft.  table,    9,000 

C.  &S 80  ft  table 53» 

D.  &  H 90  ft  table,  9,850 

E.  J.  &  E 80  ft  table 6,500 

Erie    80  ft.  table,  8,500 

Grand  Trunk 80  ft  table,    6000 

Great  Northern 80  ft  table, 7S(J0 

92  ft.  table,   9,700 

Illinois  Central  85  ft  table, 8.850 

75  ft.  table 6750 

I.  R.  of  C 75  ft  table,    7700 

I.  &  G.  N 75  ft  table,    •.  6^ 

K.  C.  S 90  ft  table,  9,500 

L.  S.  &  M.  S 85  ft.  table,  $6,500  to  aOOO 

L.  V 80  ft  table,   8700 

Long   Island    80  ft.  table,  4.980 

Maine  Central    80  ft  table,    83» 

Mo.  Pac 75  ft  table,    6,000 

M.  &  0 75  ft  table, 5750 

N.  C.  &  St.  L 90  ft.  table,    8^ 

Nat.  Rys.  of  Mex.   ...  75  ft.  table,    8,100 

80  ft  table, 9,000 

N.  Y.  C.  &  H.  R 80  ft    table,   11,000 

N.  Y.  N.  H.  &  H.  . : . .  75  ft.  table,  deck  type, 7JX0 

table,  through  type, lOJOO 

N.  &  W 100  ft  table,  alone,  5.000 

Pits  vary  from 5,000  to  IftOOO 

Total,  10.000  to  15.000 

O.  S.  L 66  ft.  table,  to  100  ft.  in  length  have  varied 

from 6,000  to  25.000 

O.  W.  R.  &  N 80  ft  table,   aOOO 

Frisco    75  ft  table,  6c500 

S.  A.  L 85  ft  table 9,000 

Wabash   75  ft  table 7JSS^ 

Centers. 

The  center  is  the  heart  of  a  turntable.  When  that  is  out  of  business  the 
turntable  is  out  of  service.  The  difference  in  cost  between  a  very  poor  cen- 
ter and  the  very  best  center  is  so  slight  compared  to  the  importance  of  avoid- 
ing trouble  that  the  best  centers  available  should  be  used. 

Forty-six  roads  reported. the  use  of  manufacturers'  standards  of  conical 
roller  bearing  centers,  some  with  ball  bearings  or  phosphor  bronsc  discs  at 
the  ends  of  the  rollers  to  reduce  friction,  and  others  depending  on  the  cast 
top  and  bottom  sections  holding  theirs  in  position. 

The  roads  using  other  than  the  above  and  the  information  furnished  by 
them  are  given  below: 

.\.  T.  &  S.  F. : — We  have  always  used  our  own  standard  centers.  While 
disc  bearings  work  very  well,  the  writer  never  succeeded  in  getting  one  that 
gave  prospects  of  long  life  and  easy  turning. 

B.  &  M. : — Disc  centers. 

C.  R.  R.  of  N.  J.: — Our  standard  practice  at  the  present  time  is  to  use  a 
conical  roller  bearing  center  with  a  spider  for  keeping  the  rollers  in  thdr 
true  position.  It  was  found  that  rollers  without  the  spider  have  a  tendency 
to  crowd  out  of  position  and  line,  causing  the  table  to  turn  very  hard  under 
heavy   loads.     This   is   especially  noticeable   if  the   center  of  this  type  has 
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been  in  service  a  year  or  so  and  the  conical  rollers  have  become  somewhat 
worn. 

C.  &  N.  W. : — Our  experience  with  disc  bearing  centers  has  been  that  they 
operate  very  well  with  small  turntables  handling  light  power.  Turntables 
handling  very  heavy  power  operate  more  satisfactorily  with  conical  roller 
bearing  centers. 

.C.  B.  &  Q. : — We  have  used  trade  standards  as  a  rule  but  are  now  de- 
signing our  own.  Conical  roller  bearings  will  not  stand  up  under  heavy 
power.  We  have  had  disc  bearing  centers  in  use  three  years  and  they  are 
so  far  entirely  satisfactory. 

C.  M.  &  P.  S. : — We  use  a  special  standard  conical  roller  bearing  center 
with  ball  bearings.  We  have  tried  only  one  disc  bearing  center  which  was 
not  at  all  satisfactory  and  had  to  be  removed. 

C.  M.  &  St.  P. : — We  use  our  own  design  of  center  which  has  conical 
rollers  with  ball  bearing  ends.  It  cost  about  $1,000.  We  have  had  some  ex- 
perience with  disc  centers  which  were  not  satisfactory. 

C.  C.  C.  &  St.  L.: — Disc  centers  are  standard.  We  have  used  trade 
standards  in  tables  less  than  85  ft.  long.  Our  experience  with  disc  centers 
has  not  been  extensive  but  we  are  convinced  that  the  advantages  in  main- 
tenance will  more  than  offset  the  s'lightly  greater  power  required  to  turn.  The 
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conical  roller  bearing  3d  ortlinarily  designed  is  etilirely  too  small  for  the  loada 
carried  and  the  cost  of  maintenance  is  excessive. 

Erie: — We  use  conical  roller  bearing  centers  with  ball  bearings  at  ihe 
ends  of  the  rollers.  With  heavy  power  we  have  experienced  trouble  with  the 
balls  and  have  substituted  discs  for  the  bails  at  the  ends  of  the  rollers. 

J,  Ry.  of  Can.: — We  use  hall  bearing  centers.  We  have  had  some  good 
conical  roller  bearings  and  some  that  failed  by  flattening. 

Lehigh  Valley.;— We  use  conical  rollers  \vith  a  )ive  ring.  All  conical 
rollers  are  provided  wilh  independent  bearings.  Disc  bearings  for  inodem 
turntables  and  loadings  are  not  satisfactory  on  account  of  the  heavy  pressurf 
preventing  proper  lubrication. 

M.  C. : — We  use  disc  centers  according  to  N.  Y.  C.  standard. 

N.  y.  C.  &  H.  R.:— We  use  disc  centers. 

It  will  be  noticed  that  both  disc  centers  and  conical  roller  centers  have 
their  adherents,  the  Boston  and  Maine,  Maine  Central,  Chicago,  Burlington 
and  Quincy,  Cleveland,  Cincinnati.  Chicago  and  St.  Louis  and  New  York 
Central  &  Hudson  River  reporting  the  use  of  disc  centers.  The  Intercolonial 
Railway  of  Canada  reports  the  use  of  ball  bearing  centers  in  which  hardened 
slccl  balls  two  inches  in  diameter  roll  between  the  top  and  bottom  castings. 
The  latter  has  been  used  under  short  tables  of  light  capacity;  it  would  prob- 
ably be  impossible  to  get  a  satisfactory  center  of  such  design  for  modem 
heavy  loads. 

The  conical  roller  centers  appear  to  be  satisfactory  if  properly  designed. 
costructcd  and  maintained.  Improper  attention  to  these  features  has  caused 
much  trouble  and  much  criticism  of  this  type  of  center.  One  of  the  principal 
faults  with  the  design  of  former  conical  roller  centers  was  the  small  length 
of  the  rollers  which  created  unit  pressures  greater  than  they  should  have 
been.    This  resulted  in  the  wearing  and  flattening  of  the  rollers  and  in  the 
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wearing  of  tiie  rollers  into  the  surfaces  of  the  top  and  bottom  castings.  The 
conditions  could  be  improved  by  planing  the  castings  but  the  trouble  usuall; 
resulted  in  the  renewal  of  the  rollers  and  of  the  castings,  practically  the 
entire  center,  which  was  expensive.  In  later  designs  the  length  of  the  rollers 
was  increased  and  track  plates  were  attached  to  the  top  and  bottom  castings 
so  that  in  case  of  wear  the  track  plates  and  not  the  entire  castings  are  re- 
newed. The  rollers  and  track  plates  should  be  of  hardened  steel  and  the 
castings  of  steel. 

In  the  earlier  designs  of  conical  roller  centers  no  means  was  provided 
for  keeping  the  rollers  a  constant  distance  from  the  center  although  there  is 
a  tendency  for  them  to  crowd  out  or  to  work  in  on  radial  lines.  Thdr 
working  in,  which  seldom  took  place,  resulted  in  their  rubbing  on  one  an- 
other with  consequent  increase  in  difficulty  of  turning.  Their  crowding  ont 
resulted  in  the  top  and  bottom  castings  coming  together  and  rubbing  and  in 
the  outer  ends  of  the  rollers  working  against  the  rough  inner  surface  of  the 
castings  with  the  consequent  damage  to  rollers  and  castings  and  increase 
in  difficulty  of  turning. 

In  later  designs,  and  more  particularly  for  the  heavier  tables,  means 
are  provided  for  holding  the  rollers  in  line.  Some  makers  do  this  by  placing 
the  rollers  in  a  depression  of  the  bottom  casting,  the  casting  being  raised  at 
the  outer  ends  of  the  rollers  to  make  contact  with  their  ends  and  rubbing 
takes  place  here  during  turning.  If  the  rollers  are  of  steel  and  the  casting 
also  of  steel  as  should  be  the  case,  cutting  may  result  if  there  is  any  tendency 
for  the  rollers  to  crowd  out.  The  most  approved  practice  consists  in  the 
placing  of  a  steel  ring,  called  a  live  ring,  around  the  rollers,  set  screws  or 
lugs  projecting  from  the  end  of  each  roller  or  bolts  passing  entirely  throagh 
the  length  of  the  rollers  and  through  the  live  ring;  this  ring  answers  the 
double  purpose  of  keeping  the  rollers  from  crowding  out  and  keeps  them  the 
proper  distance  apart.  In  some  designs,  especially  where  bolts  pass  through 
the  rollers,  rings  are  provided  in  a  similar  manner  for  the  inner  ends  of  the 
rollers,  which  with  the  bolts,  form    a  spider. 

If  the  rollers  work  in  or  out  against  the  live  rings  the  rubbing  causes 
friction  that  cuts  into  the  metal  and  increases  the  difficulty  of  turning.  To 
overcome  this,  phosphor  bronze  frictionless  washers,  or  ball  bearings  are 
provided  in  many  designs  between  the  ends  of  the  rollers  and  the  live  ring. 

Conical  roller  centers  without  separate  track  plates  or  live  rings  are 
doing  excellent  service  at  many  points,  and  trouble  has  been  encountered  in 
many  cases  with  centers  having  the  above  mentioned  improvements.  As  a 
general  rule,  however,  for  heavy  tables  thatj  will  be  subjected  to  frequent 
service,  every  possible  effort  should  be  made  in  the  design,  construction  and 
maintenance  to  reduce  friction  to  a  minimum,  by  the  use  of  the  above  im- 
provements. 

The  best  practice  in  drawbridge  design  favors  the  use  of  disc  centers 
under  the  largest  draw  spans  and  that  type  of  center  is  carrying  successfully, 
soans  weighing  in  excess  of  1,000  tons.  In  view  of  this  it  seems  very  odd 
that  an  overwhelming  majority  of  the  roads  favor  conical  roller  centers  for 
turntables  and  manv  enpineers  replying  to  the  Committee's  circular  stated 
that  disc  centers  will  not  stand  up  under  heavy  turntable  loads. 

On  the  other  hand  several  roads  have  had  very  successful  resnlts  with 
disc  centers  as  mentioned  above.  In  reply  to  special  letter  of  inquiry  the 
Chicago,  Burlington  and  Quincy  Railroad  reported :  "We  have  had  a  through 
turntable  in  operation  at  Kansas  City  with  one  of  these  centers  for  severtj 
years  and  it  has  proven  entirely  satisfactory.  This  is  a  very  busy  point  and 
the  heaviest  engines  we  have  except  the  Mallets  are  turned  on  this  table. 
We  have  just  installed  at  Galesburg  the  first  disc  center  under  a  deck  tahle. 
This  is  also  a  busy  point  where  the  table  is  handled  by  a  tractor.  They  ad- 
vise that  with  the  new  center  they  use  only  one-half  of  the  men  we  used  with 
the  old  conical  rollers.  This  center  at  Galesburg  was  made  by  the  Vulcan 
Iron  Works  and  cost  us  $427  for  the  center  and  $69  for  the  pattern.  I  a^ 
surprised  to  know  that  other  companies  have  had  better  success  with  the 
conical  roller  centers.     I  do  not  know  of  a  single  center  of  this  type  on  our 
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lines  under  constant  heavy  service  llial  does  not  make  trouble  while  the  disc 
centers  so  far  installed  have  been  entirely  satisfactory." 

A  Committee  of  the  New  York  Central  Lines  which  investigated  the  mat- 
ter of  centers  recommended  the  use  of  disc  centers  and  they  are  standard 
on  those  lines. 

The  oiling  of  the  moving  pans  of  the  center  whether  rollers,  balls  or 
discs  is  very  important.  The  bottom  casting  should  be  so  designed  that  the 
rollers,  discs  or  balls  can  move  in  a  bath  of  oil,  and  the  top  casting  so  de- 
signed that  cinders,  dirt  or  other  grit  can  not  get  inside.  A  mixture  of 
black  oil  and  signal  oil  is  excellent  for  the  lubrication  of  centers.  They 
should  be  flushed  out  frequently  by  kerosene  or  gasoline,  and  should  be 
taken  apart  and  cleaned  whenever  they  begin  to  turn  hard. 

The  illustrations  accompanying  this  report  show  the  distinguishing 
features  of  a  number  of  the  best  turntable  centers. 

While  the  Committee  docs  not  feel  itself  justified  in  recommending  disc 
centers,  in  the  face  of  the  extended  use  of  the  roller  bearing  centers,  which  in 
many  cases  are  satisfactory,  it  does  recommend  that  properly  designed  disc 
centers  be  given  serious  consideration. 

Frogs  in  Approach  Tracks. 

About  50  roads  report  that  frogs  are  not  used  in  their  standard  lay-outs, 
)Ut  are  used  in  special  cases  where  new  tables  are  installed  in  old  lay-outs. 
%.boul  ten  roads  report  using  frogs  in  their  standard  lay-outs,  usually  for  the 
mrpose  of  getting  more  stalls  in  a  complete  circle.  The  Committee  recom- 
riends  that  the  use  of  frogs  in  approach  tracks  be  avoided  where  possible 
o  avoid  them  and  that  standard  lay-outs  be  prepared  with  that  object  in 
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Other  Means  of  Turning. 

All  the  roads  report  the  use  of  wyes  where  convenient  for  turning  en- 
gines, but  tables  are  invariably  used  for  getting  to  roundhouses.  There  are 
a  few  exceptions;  for  exam^e,  the  Great  Northern  reports:  "At  Judith 
shops,  Montana,  we  have  an  eleven  stall  rectangular  engine  house,  seven 
stalls  on  one  side  and  four  on  the  other  and  a  track  arrangement  providing 
a  turnout  to  each  stall  with  a  wye  for  turning." 

The  Santa  Fe  reports :  "On  our  Eastern  Railway  of  New  Mexico  where 
we  have  three  90  ft.  tables  in  service  we  are  using  what  is  known  as  the 
double  Prairie  Mallet  engine.  A  pair  of  short  outriggers  are  fastened  to 
the  rails  at  one  end  of  the  table  and  this  allows  the  rear  wheels  of  the  tender 
to  run  beyond  the  end  of  the  rail,  perhaps  ten  or  15  inches.  For  the  other 
Mallet  engines,  that  is,  the  double  consolidation  or  freight  Mallet  and  the 
double  Santa  Fe  Mallet,  we  have  not  provided  any  tables,  but  are  turning  the 
engines  on  wyes.  We  generally  arrange  the  roundhouses  so  that  we  can  get 
five  or  six  stalls  which  can  be  used  by  the  Mallet  engines  without  having 
to  swing  the  table,  the  turning  of  the  engine  being  done  with  the  wye.'* 

Maintenance. 

The  maintenance  of  turntables  may  be  easy  or  hard  according  to  condi- 
tions. If  proper  care  is  used  in  the  design  and  construction,  the  maintenance 
should  not  be  difficult  although  it  will  necessitate  frequent  inspection  and 
immediate  correction  of  any  defects  that  may  be  discovered.  Constant  war 
must  be  waged  against  the  elements  that  tend  to  corrode  the  tabfle  and  the 
Committee  knows  no  other  means  of  preventing  corrosion  than  frequent 
cleaning^  and  painting,  patch  painting  when  necessary.  At  least  once  each 
year  and  as  much  oftener  as  centers  are  submerged  by  floods  or  turn  hard 
for  any  reason,  the  table  should  be  jacked  up  and  the  center  thoroughly 
cleaned  and  re-filled  with  oil.  To  facilitate  this  jacking  many  roads  provide 
steel  brackets  riveted  to  the  table  and  concrete  foundation  for  the  jacks  on 
one  diameter  of  the  pit. 

C.  E.  Smith, 
C/  H.  Fake, 
F.  G.  Jonah, 
J.  S.  Berry, 
A.  S.  Markley, 

Committee. 
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DISCUSSION. 


The  President: — This  report  exhausts  the  subject  very 
thoroughly  and  gives  us  a  fund  of  information  which  is  just  what 
we  need  at  this  time.  I  hope  we  will  have  a  thorough  discussion 
of  it.  I  will  ask  Mr.  C.  E.  Smith,  the  chairman  of  the  committee, 
to  bring  the  subject  before  the  meeting. 

Mr.  Smith: — Since  this  report  was  prepared,  I  have 
learned  of  a  proposed  engine  called  the  Henderson  Triplex,  on 
which,  I  think,  it  is  proposed  to  have  three  sets  of  drivers,  in- 
stead of  two;  three  complete  engines  under  the  boiler  smd  tender, 
with  six-wheel  trucks.  I  expect  that  engine  could  be  turned  on 
a  175-ft.  turntable,  but  I  don't  think  that  such  a  turntable  should 
be  built.  Such  an  engine  ought  to  be  turned  on  a  wye  where  there 
is  plenty  of  foom  for  it. 

I  hope  that  the  convention  will  not  think  the  subject  has 
been  covered.  I  think  that  you  gentlemen  who  have  had  ex- 
perience in  maintaining  turntables  for  a  number  of  years,  can 
bring  before  this  convention  more  important  information  than  is 
given  in  this  bulletin.  Personally,  I  would  like  to  hear  a  thor- 
ough discussion  on  it. 

The  President: — This  subject  has  certainly  been  ably  pre- 
sented in  the  report  and  I  hope  that  every  member  will  take  part 
in  the  discussion,  to  g^ve  all  the  facts  and  experience  he  may 
have  had  to  the  convention. 

Mr.  Pickering : — I  am  not  in  favor  of  the  disc  center.  I  have 
had  some  rather  unpleasant  experiences  with  them :  in  fact,  all 
of  the  turntables  above  60  ft.  in  length  that  I  have  on  my  division 
have  disc  centers.  All  of  them,  with  one  exception,  are  turned 
by  gasoline  power.  We  have  had  great  difficulty  in  maintaining 
the  gasoline  engines.  I  questioned  why  we  should  have  such 
difficulty,  but  I  found  that  when  the  gasoline  motor  was  out  of 
order,  it  took  from  10  to  15  men  to  turn  our  Pacific  type  engines 
on  these  tables,  even  after  disconnecting  the  motor  and  I  decided 
there  must  be  some  difficulty  with  the  center.  I  had  the  centers 
very  carefully  examined,  and  I  found  that  in  almost  every  in- 
stance, they  were  not  turning  on  the  phosphor  bronze  center  disc, 
but  on  the  top  of  the  follower  cap,  or  the  under  side  of  the  fol- 
lower cap  was  turning  on  the  top  disc,  with  iron  in  contact  with 
iron,  or  steel  in  contact  with  whatever  the  metal  might  be, 
although  it  is  usually  steel. 
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I  installed  a  75  ft.  table  early  this  year  where  there  was  com- 
paratively little  traffic,  possibly  10  or  12  engines  p>er  day  being 
the  maximum  number  turned.  It  did  not  seem  that  we  could 
afford  to  install  power  to  turn  it,  as  the  conditions  did  not  war- 
rant this.  We  tried  turning  it  by  hand.  Fortunately,  we  got  the 
table  installed  possibly  a  week  before  the  track  was  ready  and 
the  men  reported  that  they  could  not  turn  the  table.  It  was  the 
same  type  of  center  that  is  illustrated  in  the  report  as  the 
Missouri  Pacific  1,000  ton  draw  bridge  center.  The  men  reported 
hat  it  took  six  men  to  turn  the  empty  table.  I  immediately  de- 
:ided  that  something  must  be  done,  because,  if  we  got  a  Pacifie 
ype  of  engine  on  that  table  there  were  not  enough  people  in  the 
illage  to  turn  it  around^  I  consulted  my  division  foreman  and 
ve  decided  to  make  a  steel  disc  in  two  parts  to  take  the  place 
f  this  three-part  disc  center.  The  steel  used  was  a  low  grade 
f  tool  steel,  tempered  to  practically  as  hard  a  temper  as  it  would 
ike,  which  was  not  a  brittle  temper  by  any  means.  We  in- 
'alled  this  center  and  found  that,  instead  of  six  men  being  re- 
uired  to  turn  the  table,  by  using  a  good  deal  of  effort,  one 
an  could  swing  it  a  quarter  of  the  way  around  the  circle  and 
ave  it  and  it  would  go  four  complete  revolutions  before  it 
opped.  I  took  the  matter  up  immediately  with  the  builders  of 
e  turntable  who  were  very  anxious  to  find  the  difficulty.  They 
nt  their  engineer  from  their  works  in  Pennsylvania  to  see  this 
ble.  As  we  were  still  in  the  experimental  stage,  to  some  ex- 
it, we  took  our  steel  center  out  and  had  their  center  in  when  the 
ntleman  arrived.  I  invited  him  to  turn  the  table,  but  he  could 
t  budge  it  with  all  the  force  he  could  apply,  and  he  was  quite 
rugrg^  man,  too.  At  that  time  we  had  the  track  connected 
th  the  table  and  we  put  on  three  different  classes  of  engines. 
le  least  number  of  men  we  could  turn  the  engines  with  was 

and  it  required  eight  men  to  turn  the  table  with  the  heavier 
)e  of  engine  just  mentioned,  weighing  110  tons  and  they  had 
wrork  hard.  I  did  not  time  them  accurately,  but  it  required 
:  less  than  four  minutes  to  turn  one  of  this  class  of  engines 
h  eight  men.  We  tried  this  to  his  satisfaction,  then  removed 
t  disc  while  he  was  there  and  put  in  our  steel  disc  and  two 
n  turned  our  heavest  type  of  engine,  easily.  This  was  quite  a 
elation  to  the  engineer,  as  it  had  been  to  me,  and  he  tried  to 

me  to  account  for  it,  but  I  thought  that  was  for  him  to  de- 
nine.     He  requested  me  to  return  the  phosphor  bronze  discs 
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to  their  works  for  regrinding,  which  I  did.     In  fact,  I  returned 
two  of  the  phosphor  bronze  discs  with  the  steel  upper  and  under 
discs  which  were  sent  back  to  me  after  refitting.    One  of  them 
worked  fairly  well  and  six  men  would  turn  a  Pacific  type  engine 
with  comparative  ease.    We  have  continued  the  use  of  this  steel 
disc  to  the  present  time  and  it  has  given  splendid  satisfaction. 
We  have  had  no  difficulty  whatever  with  it.    The  other  disc  was 
no  better  than  before  and  it  was  returned.    The  one  which  was 
retained  was  removed  a  short  time  ago  and  was  found  to  be  in  per- 
fect condition.  The  surface  was  very  bright  and  smooth.  It  runs 
in  an  oil  bath  and  apparently  showed  no  signs  of  wear.    One  point 
I  want  to  make  against  this  steel  disc  as  shown  here  is  that  there 
is  a  large  hole  through  the  center  of  the  disc,  the  same  as  in  the 
disc  I  mentioned ;  just  so  that  there  is  a  vacancy  where  the  greatest 
bearing  strain  should  come.     This  transfers  the  load  outside  of 
that  center  bearing  point  and  the  larger  we  make  that  bearii^ 
surface,  the  harder  the  table  is  going  to  turn.     This  gentleman 
tried  to  persuade  me  that  the  table  turning  hard  was  no  material 
disadvantage  where  we  had  power  to  turn  it,  but  I  didn't  take  that 
argument  very  pleasantly.    I  think  these  centers  should  be  designed 
to  turn  with  the  least  amount  of  friction  possible.     I  immediatdy 
decided  in  my  own  mind  that  the  reason  why  the  gasoline  engines 
were  giving  so  much  trouble  on  the  other  tables  was  that  they 
were  simply  overloaded.  To  turn  the  empty  table  was  too  much 
for  them,  to  say  nothing  about  turning  a  Pacific  type  engine. 

I  have  a  great  many  60-ft.  roller-bearing  tables  that  turn  oar 
Atlantic  type  of  engines,  in  fact,  turn  anything  that  has  a  wheel 
base  short  enough  to  get  on  the  table,  and  I  have  no  difficult}' 
whatever  with  them.  We  plan  to  take  the  bearings  out,  clean 
than  thoroughly  and  oil  them  once  a  year,  and  when  this  is  done 
they  give  us  no  trouble  and  turn  easily.  I  have  none  of  that  tj^pe 
of  tables  equipped  for  power  turning  as  we  find  no  difficulty  in 
two  or  three  men  turning  the  largest  type  of  engines  that  we  can 
get  on  a  60  ft.  table.  I  believe  that  the  roller-bearing  center  is 
much  preferable  to  the  disc  center. 

Mr.  Smith : — We  have,  or  did  have,  until  we  took  a  few  oat 
some  years  ago — about  forty  of  the  old  Union  Bridge  Co.'s  60  ft. 
tables  on  the  Missouri-Pacific.  They  are  supported  by  tall  cast 
iron  pedestals,  over  the  top  of  which  there  are  saddles.  In  the 
tops  of  the  pedestals  are  what  we  call  buttons  as  shown  on  the 
plan.    This  button  is  really  a  phosphor  bronze  disc  about  six  inches 
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in  diameter,  as  I  remember  it.  We  have  never  had  any  tables  that 
turned  any  easier  than  those,  until  they  were  overloaded  to  the 
point  where  the  pressure  between  the  phosphor  bronze  and  the 
rteelgot  above  6,000  or  7,000  lbs.  per  sq.  in.  The  oil  then  squeezed 
mi  from  between  the  steel  and  the  phosphor  bronze,  for  there 
s  no  oil  that  will  stand  that  pressure.  As  soon  as  we  get  metal 
n  metal  the  phosphor  bronze  button  cuts  out  rapidly  and  re- 
uires  renewal  and  the  turning  of  the  surfaces  on  which  it  rests. 

The  matter  of  using  a  disc  is  entirely  i  matter  of  design.     If 

is  properly  designed  and  the  pressure  is  kept  low  enough,  say 

;low  6,000  lbs.  per  sq.  in.,  so  that  the  oil  will  distribute  itself 

Jtween  the  discs  and  will  not  squeeze  out,  I  think  it  is  a  very 

sy  turning  type  of  center. 

Mr.  Jutton : — There  is  one  thing  that  has  not  been  touched  on 
t  in  the  discussion,  and  that  is  the  paving.  As  I  remember,  the 
)ort  states  that  paving  depends  on  local  conditions,  and  that  it  is 
rd  to  see  where  one  secures  a  return  on  the  money  expended 

paving  in  a  turntable  pit.  I  think  that  most  turntables  are 
fleeted  a  great  deal.  They  are  allowed  to  get  dirty  and 
rust  and  corrode.  A  dirty  pit  adds  to  that  condition, 
ertainly  adds  a  great  deal  to  the  appearance  of  a  turntable  and 
surroundings  in  general  to  have  the  pit  paved.  One  would 
think  of  putting  a  pump  or  similar  equipment  below  the  surface 
he  ground  and  leaving  the  pumphouse  with  no  paving,  other 
1  dirt  or  cinders  but  it  is  fixed  up  nicely  and  kept  clean.  When 
nes  are  moving  on  and  off  a  turntable  dripping  water,  cinders 
all  kinds  of  grease  and  oily  waste  collect.  I  find  that  after 
nan  in  charge  of  the  table  turns  an  engine  he  goes  and  sits 
1,  lights  his  pipe  and  waits  for  the  next  engine.  He  don't 
hese  little  things  that  he  might  be  doing  in  keeping  the  table 

and  thereby  preserving  it.  For  that  reason,  we  have  to  do 
thing  to  keep  the  pits  clean,  if  we  can't  control  the  men.  I 
thought  that  if  some  kind  of  a  water  tight  covering, — say  a 

covering, — could  be  put  on  the  ties,  all  the  dirt  and  grease 
I  be  caught  on  this  top  covering  where  it  could  be  easily 
d  off  and  would  not  get  to  the  metal.  Carrying  out  the  same 
one  would  want  a  paving  below.     These  two  improvements 

add  considerable  to  the  life  of  the  metal.  In  addition,  the 
;hould  be  kept  well  painted. 

think   we  have  two  or  three  tables  on  the  Northwestern  at 
the  pit  is  completely  covered,  probably  on  account  of  snow. 
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The  men  operating  those  tables  seem  to  think  they  could  not  get 
along  without  that  pit  covering.  I  know  the  table  at  Escanaba, 
Mich.,  where  we  generally  have  a  good  deal  of  trouble  in  the 
winter  time,  is  provided  with  a  stove  and  the  pit  is  covered  over 
so  that  they  keep  the  table  warm  in  the  winter  time. 

The  committee  cites  a  disc  center  for  a  drawbridge.  A  draw- 
bridge has  the  rollers  under  the  rim,  in  addition  to  the  center,  and 
the  two  work  together  in  turning.  Of  course,  one  might  say  we 
have  the  same  thing ^on  a  disc  center  turntable,  but  the  rollers, 
instead  of  being  at  the  center,  to  take  up  the  side-tipping,  are  at 
the  ends  of  the  table.  This  matter  of  side-tipping  in  turntables 
is  very  serious  and  I  should  think  it  would  be  more  so  in  a  disc 
center,  especially  when  a  tablfe  is  overloaded.  In  overloading  an  old 
table,  one  must  keep  it  high  enough  so  that  the  deflection  will  not 
bring  too  much  bearing  on  the  end  rollers.  Also  if  the  table  is  higb 
it  allows  of  more  side-tipping.  Under  those  conditions  it  is  hard  to 
operate  the  table  and  one  always  has  a  great  deal  of  trouble  for  that 
reason.  I  believe  the  committee  recommends  that  the  table  should 
be  of  sufficient  strength  that  the  end  rollers  sliall  be  only  ji  in. 
above  the  circle  rail  when  the  table  is  not  loaded.  With  a  deflection 
of  J4  in.  that  would  leave  %  i"-  at  each  end.  This  would  be  im- 
possible with  an  overloaded  table,  the  deflection  being  a  great  deal 
more.  In  regard  to  these  conical  center  roller-bearing  turntables. 
Mr.  Finley,  our  assistant  chief  engineer,  has  raised  the  point  that 
the  device  to  hold  the  live  ring  right  in  place  should  hold  e\'en 
roller  where  it  belongs,  because  the  instant  one  of  those  conical  rol- 
lers is  displaced,  there  is  no  bearing  on  it  and  the  pressure  is  cor- 
respondingly increased  on  all  the  others.  In  his  opinion,  that  is 
something  that  should  be  looked  after  carefully.  The  photographs 
in  the  report  showing  the  standard  roller  centers  of  the  Chicago, 
Milwaukee  &  St.  Paul  table  have  in  addition  to  the  bronze  wash«^ 
at  the  outer  edge  of  the  conical  rollers  a  ball-bearing  ring  at  the 
center  and  the  two  are  tied  together,  keeping  the  conical  rollers 
where  they  belong,  which  appears  to  be  a  very  good  detail.  How- 
ever, I  want  to  say  again  that  what  seems  to  me  to  be  the  secret 
of  turntables  operating  nicely,  is  to  keep  the  centers  and  e\en- 
thing  about  them  clean  and  to  use  a  good  quality  of  oil  in  the  center 
Then  when  it  gets  down  to  10  or  20  degrees  below  zero,  one  won't 
have  as  much  trouble  as  if  he  had  not  kept  the  table  clean. 

Mr.  Reid : — We  have  a  drawbridge  123  ft.  long,  over  the  Grand 
river,  which  was  used  for  a  time  on  the  main  line,  and  later,— after 


TURNTABLES  201 

he  main  line  was  double  tracked, — it  was  taken  down  and  erected 
It  Grand  Rapids.  This  has  a  disc  bearing  which  carries  the  entire 
Iraw  span,  the  pony  wheels  being  designed  only  to  prevent  tipping. 
hth  ends  are  raised  with  a  mechanical  lifting  apparatus  before 
uming.  Two  men  turn  that  bridge  under  any  conditions,  and 
lany  a  time  one  man  will  turn  it.    We  have  had  no  trouble  when 

is  kept  properly  oiled.  The  river  is  frozen  in  winter  and  the 
ridge  is  not  opened.  In  the  spring  the  river  frequently  gets  up 
)  that  it  deposits  mud  and  rubbish  over  the  pier  and  has  been 
D  as  high  as  the  ties  on  the  bridge.  At  such  times  a  great  deal  of 
diment  is  deposited  all  over  the  bridge  and  we  have  to  clean  it 
oroughly.  We  have  never  attempted  to  put  water-tight  planking 
er  the  centers  of  our  tables,  on  account  of  the  frequent  de- 
iiment  of  engines.  The  enginemen  or  roundhouse  men  operating 
e  tables  are  not  as  careful  as  they  might  be  ift  lining  up  the 
lis  .and  in  locking  the  tables  in  position  for  the  engines  going  on 
d  off,  and  frequentiy  they  nm  almost  entirely  across  the  table 

the  ties.  Of  course,  that  would  ruin  any  water-tight  floor.  It 
bad  enough  on  the  ties,  but  they  can  be  replaced  with  com- 
batively littie  trouble,  and  a  water-tight  floor  is  expensive  to  re- 
ce  every  little  while.  We  have  water-tight  floors  over  the  drums 
i  centers  on  our  drawbridges  to  keep  out  cinders  arid  other 
use  that  drops  from  passing  trains.     They  are  a  help,  but  do 

keep  out  all  of  the  dirt,  l)ecause  cinders  will  get  in  anyway. 

Another  trouble  that  we  have  had,  and  probably  one  of  the 
icipal  troubles  we  have  with  our  turntables,  is  a  lack  of  at- 
ion  on  the  part  of  the  men  in  charge.  They  prefer  to  do  any- 
g,  apparentiy,  except  take  care  of  them.  They  don't  oil  them, 
?cially  where  they  have  power  tables.  I  have  seen  pony  wheel 
nals  taken  out  where  the  journals  have  worn  two  inches  into 
cast  iron  bearings  of  the  table,  and  I  have  seen  pony  wheel 
nals  worn  entirely  off.  Another  trouble  arises  on  account  of 
difference  in  elevation  of  the  rail  on  the  table  and  the  rail  on 
ipproach  when  an  engine  is  coming  on  or  going  off  This  always 
es  more  or  less  pounding  and  the  rivets  or  bolts  in  the  floor- 
is  supporting  our  end  trucks  have  worked  loose  in  a  few  cases 
rtg  us  some  trouble.  Another  difficulty  is  the  cutting  of  the 
5    ties   on  the  parapets.     I  should  think  that  in  some  of  the 

mentioned  in  the  report  here,  the  bedding  of  I-beams  or  rails 
concrete  parapet  would  be  even  worse  than  the  use  of  oak 

When  an  engine  drops  off  a  table  or  climbs  up  off  the  table 
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on  to  a  rail  bedded  on  a  steel  I-beam  or  any  other  rigid  material 
in  a  concrete  base,  it  is  only  a  question  of  a  short  time  until  the 
concrete  will  wear  or  the  steel  will  loosen  up  and  begin  to  chum. 
I  should  think  an  8  in.  parapet  timber  or  oak  tie  would  be  far 
better.  We  use  those  on  the  Lake  Shore.  In  r^ard  to  the  circle 
rails, — the  best  of  our  tables  have  creosoted  ties  buried  in  the  con- 
Crete  and  the  circle  rail  is  carried  on  them.  In  those  cases  we  have 
had  very  little  trouble. 

One  question  raised  was  that  of  lubrication  and  the  squeezing 
out  of  the  oil  on  account  of  excessive  loads.  On  some  of  our 
turntables  and  on  all  of  our  drawbridges,  we  use  graphite  grease 
for  heavy  lubrication  and  it  is  the  best  thing  I  have  been  able  to 
find.  We  have  never  found  a  case  yet  where  graphite  grease  would 
not  work  effectively,  no  matter  how  heavily  loaded.  If  the  grease 
squeezed  out,  the  graphite  remained,  and  that  in  itself  is  a  very 
good  lubricant. 

Another  trouble  with  the  table  has  been  the  excessive  de- 
flection. One  result  of  excessive  deflection  is  the  necessity  for 
setting  a  table  high  on  a  center  in  order  to  clear  the  end  rail  when 
loaded.  I  have  seen  tables  that  would  sit  with  one  end  bearing  oo 
^he  circle  rail  and  the  other  end  would  be  3  in.  above  the  rail,  but 
when  loaded  both  ends  would  be  down  on  the  rail.  If  an  engine 
comes  on  the  table,  with  any  speed  at  all,  it  makes  a  tremendous 
pounding,  throwing  the  receiving  end  of  the  table  down  V/2  in. 
That  brings  us  back  to  the  necessity  of  designing  a  table  that  is 
rigid  enough  to  eliminate  excessive  deflection.  The  suggestion  of 
designing  a  table  to  give  ^  in.  clearance  when  light  and  %  in. 
when  heavy,  is  a  good  one.  It  looks  doubtful  to  me,  though, 
whether  we  could  get  an  85  or  90  ft.  table  which  would  not  have 
over  y2  in.  deflection  under  the  maximum  load.  I  don't  say  it  can 
not  be  done,  but  it  would  require  a  heavy  table  to  do  that  With 
the  constantly  increasing  load  and  the  naturally  increasing  length 
of  the  table,  in  my  own  opinion,  it  is  only  a  matter  of  time  when 
we  will  have  to  come  to  a  through  girder  table  in  order  to  get  the 
proper  depth  of  girder  without  an  excessive  depth  of  the  pit. 

Mr.  Smith : — I  am  surprised  that  bridge  engineers  and  other 
officials  of  railroads  who  have  to  do  with  the  designing  of  turn- 
tables, have  let  themselves  go  so  far  wrong  as  to  design  them  too 
light.  The  railroads  write  specifications  for  bridges,  but  the  great 
majority  of  the  roads,  probably  95  per  cent  of  them,  are  still  buy- 
ing turntables  handed  to  them  by  the  manufacturers.    Those  turn- 
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tables  are  bought  on  a  competitive  basis.  I  got  my  knuckles 
cracked  two  or  three  years  ago,  when  I  turned  down  a  standard 
design  of  a  turntable  that  had  been  adopted  by  a  great  many  roads, 
and  that  was  made  by  a  firm  that  manufactured  and  sold  himdreds 
of  turntables,  and  adopted  in  its  place  a  design  which  showed  a 
much  heavier  table  and  which  cost  more  money.  The  management 
bought  two  of  the  heavier  tables,  but  a  week  later  we  got  a  letter 
saying  that  twenty  of  the  ligher  tables  had  been  bought.  The  chief 
engineers  and  bridge  engineers  are  considerably  to  blame,  but  they 
have  to  maintain  the  tables  after  they  get  them.  Now,  this  report 
says,'  "  Although  a  bridge  designed  for  Cooper's  E-50  or  other 
Cooper's  loading  will  support,  without  any  increase  in  stress  over 
that  used  in  the  design,  actual  modem  engines  considerably  heavier 
than  the  Cooper's  loading,  (on  account  of  the  longer  wheelbase  of 
the  modern  engines  distributing  the  load  over  a  greater  length  of 
bridge)  the  same  engine  on  a  turntable  will  cause  the  stresses  that 
aflFect  the  deflection  of  the  ends  to  very  materially  exceed  those  used 
in  this  design  for  the  reason  that  the  longer  wheelbase  increases  the 
n^;ative  bending  moment  on  a  turntable.  This  is  well  illustrated  in 
the  diagram  comparing  the  effect  and  appearance  of  Cooper's  E-50 
loading  to  modern  heavy  Mikado,  Pacific  and  Mallet  type  engines 
which  cause  stresses  in  bridges  approximately  equal  to  those  caused 
by  Cooper's  E-50.  On  a  turntable  the  negative  bending  moment  at 
the  center  corresponds  to  that  caused  by  Cooper's  E-lOO  for  the 
Mikado,  E-110  for  the  Pacific  and  E-170  for  the  Mallet.  If  the 
turntable  were  designed  for  any  such  unreasonable  values  of 
Cooper's  loadings  the  tresses  in  other  parts  would  be  increased 
out  of  all  proportion  to  the  requirements.  The  reason  why  Coop- 
er's loadings  cannot  be  used  in  turntable  design  is  readily  apparent 
from  the  above.  It  appears  that  the  tables  should  be  designed  for 
the  heaviest  actual  engine  in  service  anywhere  that  could  use  them." 
On  that  basis,  the  Missouri  Pacific  is  still  designing  their  bridges 
for  Cooper's  E-50  loading,  and  will  probably  continue  to  do  so, 
but  it  works  exactly  opposite  in  the  case  of  a  turntable.  The 
figures  shown  in  diagram,  on  page  154,  account  for  the  excessive 
deflection  that  Mr.  Reid  tells  about.  He  wouldn't  have  a  bridge  in 
his  territory  that  gave  a  3  in.  deflection;  but  compares  the  Cooper 
E-50  loading  at  the  bottom  of  the  page  with  the  Mallet  compound 
at  the  top.  All  bridges  designed  for  the  Cooper  E-50  loading  at 
the  bottom  of  the  page  can  be  used  for  the  Mallet  compoimd,  but 
I  wouldn't  let  that  Mallet  compound  on  a  turntable  I  had  built 
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for  a  Cooper  E-50  loading,  for  thp  reason  that  the  moment  at  the 
center  on  the  Cooper  E-50  is  2,149,260  ft.  lbs.  and  on  the  Mallet 
compound  it  is  7,228,000  ft.  lbs.,  about  33/2  times  as  great    Now. 
the  engineers  who  have  had  the  designing  of  turntables  to  do,  are 
responsible  for  that  condition.     They  give  you  a  "  paper "  turn- 
table and  it  don't  stand  up.    Turntables  should  be  designed  so  that 
they  will  stand  up,  and  if  that  fact  can  be  hammered  home,  we 
have  accomplished  something.     In  regard  to  the  tipping  of  draw- 
bridges on  disc  centers ;  the  last  three  years  I  put  in  four  draw- 
bridges that  were  270  ft.  long,  single  track,  but  very  stiff  riveted, 
each  of  the  four.    My  own  experience  on  two  other  roads  had  led 
me  to  believe  that  disc  centers  for  drawbridges  were  best    The 
American  Society  of  Civil  Engineers  went  into  the  subject  a  few 
years  ago  and  recommended  the  use  of  disc  centers  under  draw- 
bridges.   One  of  these  four  drawbridges  was  a  single  track  I50-ft 
deck  plate  girder  draw,  that  can  be  turned  by  one  man.    I  have 
run  around  with  the  lever  and  left  the  table  spinning.    The  lev- 
erage there,  of  course,  has  to  be  multiplied  by  gears.    Two  other 
drawbridges  were  270  ft.  long,  single  track,  but  ven,'  stiff  riveted 
structures,  turned  by  one  man.    The  drawbridge  referred  to  in 
the  table  is  a  260-ft.  double  track  draw  and  very  stiff.    The  eight 
wheels  are  for  balancing  purposes  only.     Before  the  draw  was  ac- 
cepted, it  was  so  adjusted  by  a  machinist  of  the  bridge  company, 
that  when  the  draw  was  tunied  by  the  gasoline  engine,  not  one  of 
the  eight  wheels  turned.     They  were  adjusted  to  a  little  less  than 
1-16  in.  above  the  track.     We  swung  the  bridge  about  a  dozen 
complete  circles  and  kept  it  spuming  and  not  one  of  those  wheels 
touched  the  track  at  any  time.     They  will  touch  occasionally,  but 
the  load  on  the  wheels. will  be  inappreciable  as  compared  with  the 
load  on  the  center. 

Mr.  Alexander: — We  had  quite  a  number  of  Fritchie  turntables 
on  our  road  originally  with  two  steel  discs,  6  in.  in  diameter 
working  together.  They  were  very  satisfactory  tables  whoi 
properly  adjusted,  and  turned  easily,  but  we  found  that  in  our 
climate  the  frost  and  ice  affected  us  so  much  in  the  winter  time  that 
we  had  to  allow  more  tip  to  the  table  than  was  proper,  on  account 
of  the  ice  raising  the  circle  track.  When  the  table  was  in  that  con- 
dition, if  an  engine  happened  to  be  one-sided,  because  of  a  large 
air-pump,  or  of  the  coal  being  loaded  wrong  the  table  would  tip 
to  one  side.  These  tables  had  an  extra  bracing  of  angle  irons 
riveted  in  place  but  they  could  not  prevent  the  table  from  tippii^ 
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if  two  or  three  wheels  on  one  side  touched  the  rail,  the 
very  hard  to  turn.     We  overcame  this  by  putting  in  a 
ter. 

we  got  several  60-ft.  Edgemoor  tal>les  and  found  no 
ith  them.  Two  men  could  easily  turn  the  largest  engine 
)n  them.  The  end  wheels  were  a  little  larger  on  the 
•  than  on  the  Fritchie  table  and  very  loose  in  the  boxes 
ley  would  adjust  themselves.  These  Edgemoor  centers 
of  rollers  three  in.  long  and  three  in.  in  diameter  at  the 
We  thought  of  putting  that  kind  of  a  center  in  the 
able  to  overcome  our  difficulty  and  did  so  with  good  re- 
fterwards,  we  wanted  a  larger  table  and  we  got  four 
;  girder  tables  with  conical  roller  centers  from  the  Penn- 
^teel  Co.  This  type  of  table  had  hardened  rollers  nine 
nd  five  in.  in  diameter  at  the  large  end.  These  rollers 
properly  adjusted  and  the  tables  turned  very  hard.  I  was 
ivestigate  the  trouble  and  I  found  that  the  pitch  of  the 
IS  not  just  right,  ajthough  only  a  very  little  off,  creating 
friction.  We  wrote  to  the  Pennsylvania  Steel  Co.  about 
they  sent  us  new  centers,  similar  to  that  of  the  325-ton 
lia  turntable  shown  in  the  report  with  inside  and  outside 
>ands  or  rings  with  pinions  in  each  end  of  the  rollers, 
serve  the  spacing  of  the  rollers  and  prevent  their  rubbing 

We  have  had  no  trouble  with  that  center,  but  the  four 
Is  in  that  table  are  smaller  and  are  too  tight.  If  they 
the  end  the  table  is  almost  hung  up  but  there  is  a  friction 
I  the  center  so  that  one  can  balance  the  engine  and  prevent 
t  of  the  table  from  striking.  We  have  very  little  trouble 
2nd  wheels,  although  if  they  do  strike  they  are  too  tight, 
engineers  thought  the  girders  of  the  Fritchie  tables  were  a 
weak  and  we  put  a  core  plate  on  the  bottom  and  top  of 
2m  when  we  changed  it.  We  had  a  great  deal  of  trouble 
last  one  which  we  only  changed  last  summer  and  the 
complimented  me  a  few  days  ago  on  the  good  job  we  did 
ve  never  had  any  trouble  since  we  changed  the  center. 
i  was  all  right,  but  the  table  would  wind  and  the  wheels 
ike  on  both  ends  of  the  table.  Also  the  first  Fritchie 
^ot  had  adjustable  bracing  and  when  it  got  in  wind  a  little, 
adjust  it  with  the  rods.  They  never  sent  us  another  like 
ent  the  other  with  angle  irons  riveted  in.  When  they  got 
we  had  to  adjust  them  by  the  corner.     The  Edgemoor 
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'table  has  a  cross-bracing,  which  is  adjustable,  that  is,  a  tumbuckle 
is  provided  on  some  of  them. 

Mr.  Clark: — There  is  another  phase  of  the  turntable  discus- 
sion that  has  not  been  touched  on  yet,  and  that  is  the  power  for 
turning  the  tables  at  small  stations.  We  have  been  told  by  some 
that  they  turned  the  tables  by  gasoline  engines  and  some  by  elec- 
tricity, but  at  stations  where  one  cannot  well  install  such  pcwer 
we  have  been  using  the  air  motor  tractor  to  some  extent,  with 
very  good  results.  We  take  the  air  from  the  engine  that  is  being 
turned. 

Mr.  Pickering: — Do  you  have  any  trouble  with  air  motors 
freezing  up? 

Mr.  Clark : — No  sir,  I  never  had  any  freeze  up. 

Mr.  Smith  (reading  from  committee  report):  "Expres- 
sions from  a  few  roads  arenas  follows:" 

A.  T.  &  S.  F. ; — Air  motors  will  work  satisfactorily  if  proper 
care  is  exercised  in  the  arrangement  of  the  drainage  to  prevent 
freezing.  The  motor  is  not  fool-proof,  but  it  has  given  extremely 
good  service  on  our  lines. 

B.  &  L.  E. ; — We  would  use  no  other  power  than  electricity 
unless  current  could  not  be  obtained. 

B.  &  M. ; — We  have  installed  many  gasoline  motors,  but  arc 
changing  to  electric  motors  wherever  current  can  be  obtained. 

C.  R.  R.  of  N.  J. ; — We  use  air  supplied  from  locomotives. 
C.   &   N.   W. ; — Electricity  has  proved  very  satisfactory  and 

has  been  installed  at  all  points  where  we  generate  our  own  power. 

C.  R.  I.  &  P. ; — We  use  air  motors.  We  do  not  find  these  very 
satisfactory  on  account  of  the  motors  freezing  up  on  our  northern 
territory.  In  the  future  we  will  probably  use  electricity  where 
current  is  easily  obtained. 

C.  C.  C.  &  St.  L. ; — We  find  air  motors  unsatisfactory  on  ac- 
count  of  freezing  in  cold  weather  and  more  expensive  to  maintain 
than  electric. 

E.  J.  &  E. ; — We  recommend  overhead  collector  rings  as  we 
have  had  trouble  from  wires  placed  underground  on  account  of 
dampness  causing  short  circuits  and  ice  in. the  pit  affecting  low 
collector  rings. 

Great  Northern ; — Gasoline  is  used  only  where  air  and  elec- 
tricity are  not  available.  The  objection  to  gasoline  is  the  increased 
fire  risk. 
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—Air  gives  trouble  in  cold  weather  unless  air  pipes  are 
erground. 

Clark  will  read  the  last  six  or  eight  pages  of  the  report 
I  what  57  roads  say  about  turning  their  engines. 
Jtton: — I  think  it  is  very  important  to  have  a  good 
for  the  circle  rail  and  to  have  the  rail  in  good  surface, 
;tands  to  reason  that  if  the  circle  rail  is  high  in  some 
;he  load  on  the  table  is  such  that  the  clearance  between 
eels  and  the  circle  rail  is  very  small,  when  one  comes 
[X)t,  he  has  to  raise  the  engine  over  it.    I  have  heard  of 

they  balanced  the  engine  several  times  to  get  it  over 
spots  caused  by  heaving  from  frost.  If  one  has  a 
idation  that  the  frost  can  get  at  he  is  liable  to  have  a 
on  the  circle  rail  in  the  winter  time, 
xander; — I  would  say  that  we  have  concrete  founda- 
5  not  heave,  but  we  have  rain  storms  in  the  winter 

trouble.  We  lay  short  ties  on  concrete  under  the 
They  are  fastened  to  keep  them  from  shifting  the 
;  to  anchor  them  down.  The  rain  falling  on  the  con- 
rk  under  the  tie  and  lift  it.  We  can't  avoid  that,  but 
tself  does  not  move. 
)n : — It  is  also  very  important  to  keep  the  ties  in  good 

a  few  get  soft,  one  has  low  spots,  and  there  is  apt 
)ot  where  the  engines  go  on  and  off  the  table, 
cander: — We  put  stronger  ties   in  such  locations  to 

that. 

.  Markley : — We  put  concrete  under  the  ties  and  also 
ies  up  to  the  top  on  the  inside  of  the  circle,  sloping 

center,  on  the  in-going  and  out-going  tracks.  Where 
le  roundhouse  we  lay  three  rails  and  anchor  them 
^  concrete,  which  overcomes  all  of  that  difficulty. 
3ne  table  put  in  in  this  manner,  in  Chicago,  for  four 
e  had  no  trouble  from  this.     On  the  ties,  however, 

plates  the  full  width  of  the  tie  to  prevent  the  rails 
ito  them. 

rence   to  the  center,  an  improvement  can  be  made 

cone-shaped  center  that  I  believe  would  prevent 

1st  g-etting  into  the  oil.     Dust  and  dirt  getting  into 

-enter  is  the  cause  of  one  of  our  greatest  troubles. 

broug-ht  up  to  the  top  of  the  rail  on  the  lower  bed, 
)f   the   rollers,  clearing  the  upper  casting  about  one 
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inch  and  the  space  filled  with  oil,  it  would  prevent  any  dirt  from 
getting  into  the  center  and  would  not  cost  very  much. 

One  of  the  gentlemen  spoke  about  a  roller  bearing  on  the  end 
of  the  rollers.  We  have  two  tables  of  that  class,  built  by  the  King 
Bridge  Co.,  one  of  them  with  the  end  friction  roller  on  the  ^d  and 
the  other  without.  We  installed  them  the  same  year  and  never 
could  see  very  much  difference  in  the  operating  of  the  tables.  The 
one  without  the  roller  bearings  operated  about  as  well  as  the  other 
one  with  them.  The  rollers  get  displaced  and  they  have  to  be 
renewed,  costing  al>out  $40.  We  also  have  a  table  where  the  rollers 
are  all  kept  separate  but  one  would  scarcely  see  any  difference 
in  the  turning  from  the  other  tables  that  are  not  keyed. 

W^e  have  trouble  on  account  of  over-load.  If  an  engine  breaks 
the  roller  cage  it  is  out  of  service  for  about  five  days  before  we 
can  get  a  new  cage  made.  We  recently  installed  a  new  center  in 
a  table  in  Brazil,  Ind.,  with  a  steel  roller  bed  on  top  and  bottom. 
We  have  not  had  sufficient  experience  with  it  to  know  whether 
it  will  work  out  or  not.  (^ne  has  to  take  out  the  other  rollers  ever)' 
six  months  or  a  year,  clean  them  and  in  many  cases  chip  off  the 
top  or  lower  castings  on  account  of  the  rollers  wearing  into  the 
bed  so  that  the  castings  bind  on  each  other. 

Mr.  Penwell: — I  am  glad  that  Mr.  Markley  brought  up  the 
point  of  the  end  bearing  on  the  cone-shaped  rollers.  That  has  been 
a  source  of  annoyance  with  us.  We  use  the  type  of  table  that  he 
speaks  of  and  as  the  little  balls  designed  to  take  up  the  friction  on 
the  end  of  the  controller  and  the  plates  become  worn  a  little,  the 
balls  will  get  through  on  to  the  rollers,  cut  ridges  in  the  track  and 
ruin  the  whole  center.  When  we  first  put  in  a  center  of  this  kind, 
not  anticipating  any  trouble,  we  paid  very  little  attention  to  it: 
but  the  first  time  we  cleaned  it,  we  found  15  or  20  of  those  little 
rollers  ground  into  the  bed.  We  finally  became  disgusted  with  the 
little  balls  and  took  them  all  out  and  I  could  see  no  difference  in 
turning  the  table.  That  center  was  so  damaged  by  those  little 
balls,  that  we  finally  had  to  change  it  out. 

Mr.  A.  S.  Markley: — Didn't  you  have  to  substitute  a  plate 
on  the  end  of  the  rollers  for  the  friction  rollers? 

Mr.  Penwell : — We  used  the  same  plate  that  was  on  thero. 
We  simply  took  these  little  balls  out  and  operated  the  table  with- 
out them.  The  plates  on  the  end  would  turn  and  take  up  the 
friction  to  a  certain  extent.     I  talked  with  the  master  mechanic 
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who  operated  that  table  and  he  said  he  could  see  no  difference  in 
the  turning  of  it ;  and  they  were  turning  it  by  hand  at  that  time. 

We  have  been  bedding  our  circle  rail  on  the  concrete  wall, 
but  this  is  not  entirely  satisfactory,  as  it  cuts  into  the  concrete 
where  the  engines  go  on  and  off  the  table.  Also  the  ice  falls 
under  it  in  the  winter  and  causes  a  bad  surface  in  the  circle  rail. 
I  am  inclined  to  think  that  the  plan  of  having  the  ties  bedded  in 
the  concrete  would  be  a  good  thing  if  we  could  use  creosoted  tie.> 
and  proper  tie  plates. 

Mr.  Pickering: — There  is  a  point  that  I  would  like  to  make 
in  regard  to  the  ice  forming  back  of  the  circle  rail  where  it  was 
laid  directly  on  the  concrete.  \\t  had  a  lot  of  difficulty  along  that 
line.  Up  in  our  country  we  get  a  snow  storm,  followed  probably 
by  rain.  The  man  who  takes  care  of  the  turntable  will  not  get  the 
snow  out  from  back  of  the  circle  rail,  the  rain  comes  and  by  and 
by  there  is  a  great  mass  of  ice  there  which  tends  to  force  the 
circle  rail  out  of  position  and  some  of  it  gets  on  the  circle  rail, 
making  the  table  turn  hard.  We  have  recently  adopted  the  prac- 
tice of  bolting  a  short  tie  on  the  top  of  our  concrete  and  placing 
our  rail  on  that.  It  is  giving  us  very  much  better  satisfaction,  as 
it  gives  abundant  room  between  the  ties  for  the  ice  and  snow  to 
work  out. 

Mr.  A.  S.  Markley: — Don't  the  ice  and  snow  get  under  the 
ties  the  same  as  it  does  under  the  rail? 

Mr.  Pickering: — No  sir,  we  have  our  ties  l)olted  down  and 
have  no  difficulty  with  the  ice  and  snow  getting  under  them. 

Mr.  Swartz: — At  our  main  line  terminals  the  engines  handled 
are  the  Pacific  type.  We  came  to  the  conical  bearing  after  several 
years  of  experience,  but  had  difficulty  with  that  and  have  now 
reverted  to  the  ball  bearing,  similar  to  that  shown  in  the  report. 
We  find  that  about  every  18  months  or  two  years,  we  have  to  fix 
those  centers.  Either  the  balls  crack  and  give  out,  or  the  frame  that 
holds  the  balls  in  position  will  wear  and  1  have  known  of  instances 
where  the  studs  have  been  weighted  so  heavily  that  they  broke  off 
and  allowed  the  frame  to  come  off  and  the  balls  to  climb  on  the 
frame.  We  find  that  the  ball  l)earing  center  is  the  most  satis- 
factory. We  use  air  to  turn  our  engines  and  sometimes  15  lbs.  of 
ajr  will  do  the  work.  As  to  the  difficulty  of  keeping  the  ice  away 
from  the  circle  rail — we  have  had  that  to  contend  with  and  we  now 
use  the  concrete  foundation  with  a  wooden  tie,  running  a  steam  pipe 
around  between  the  wall  and  the  rail.    We  have  found  this  a  very 
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good  thing  as  it  keeps  the  ice  from  settling  there.  The  water  all 
runs  to  the  center  and  as  we  have  a  steam  pipe  encircling  the  con- 
crete frame,  the  water  drains  away  quite  readily.  Our  only  diffi- 
culty now  is  to  get  some  center  that  will  stand  for  a  reasonable 
length  of  time,  as  the  conical  bearings  and  the  discs  have  never 
proved  satisfactory  with  us.  We  have  found  the  ball  bearings  are 
perfect,  except  for  durability. 

Mr.  A.  H.  King: — My  experience  has  been  that  if  a  turntable 
could  be  devised  without  any  wheels  or  circle  rail  but  simply  with  a 
bearing  that  would  afford  a  support  when  the  engine  strikes  the 
table  so  that  it  is  a  perfect  surface  with  the  rail  on  the  coping, 
it  would  be  a  perfect  working  table.  If  the  table  was  out  of  order 
so  that  it  becomes  necessary  to  turn  it  by  hand  the  wheels  at  the  end 
of  the  table  would  be  an  advantage.  I  fail  to  see  where  a  table 
can  be  improved  in  its  working  by  depending  in  any  measure  on 
the  circle  rail  or  the  wheels  on  the  circle  rails,  and  whenever  it 
has  been  necessary  to  depend  on  those,  I  have  found  that  the  table 
was  out  of  order  so  we  generally  jacked  it  up  and  found  out  what 
was  the  matter  with  the  center. 

Mr.  Edwards: — We  were  using  turntables  without  any  wheels 
at  one  time,  using  simply  the  bearing  plates  at  each  end  of  the  table. 
We  had  at  that  time  and  still  have  on  our  centers  a  rocker  bearing 
on  the  saddle  casting,  and  the  saddle  casting  is  on  conical  rollers. 
This  roller  bearing  gave  a  space  of  about  18  inches  between  the 
rockers  in  which  the  table  balanced.  We  thought  that  would 
give  sufficient  margin  to  allow  the  hostler  to  keep  the  ends  clear 
of  the  circle  rail  in  locating  the  engine  on  the  table,  but  there  was 
always  more  or  less  trouble  with  that,  simply  because  they  would 
not  take  the  pains  to  balance  the  table  closely.  With  heavier  engines 
we  have  added  an  end  carriage  at  the  free  end  of  the  table,  that 
is,  the  end  opposite  that  to  which  the  motor  or  electric  drive  is 
attached.  As  far  as  I  know,  we  are  the  only  road  that  at  any 
time  ever  used  simply  a  bearing  plate  and  discarded  the  end  trucks 
entirely. 

Mr.  Sheldon  : — I  think  our  principal  trouble  is  from  the  center, 
arising  largly  from  the  neglect  of  the  designer.  He  has  not  kept 
the  design  of  the  centers  up  to  the  growth  of  motive  power.  The 
rollers  and  the  disc  are  too  small.  I  have  in  mind  a  conical  roller 
center  that  was  built  and  put  into  operation,  as  near  as  we  can 
learn,  about  1870.  There  were  eight  rollers  built  in  a  carriage, 
with  trunions  or  axles  on  each  end  of  the  rollers  and  the  carriage 
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slipped  down  over  this  which  kept  the  center  line  of  the  rollers  in 
radial  lines  with  the  center  of  the  table.     That  center  is  turning 
Atlantic  and  Pacific  type  engines  today  and  has  .been  turning  engines 
there  ever  since  that  time.    The  greater  part  of  its  life  has  been 
where  the  service  was  rather  light,  although  at  times  we  have 
moved  it  from  one  place  to  another.     It  is  now  working  under  a 
66  ft.  turntable  where  I  think  it  turns  approximately  75  to  100 
engines  a  day,  some  of  them  of  the  larger  type.     I  ascribe  the 
success  of  that  center  to  the  rollers,  which  are  Syi  in.  in  diameter, 
but  I  think  they  are  none  too  big.    The  man  who  designed  it  was 
40  years  ahead  of  his  time,  because  I  don't  think  anybody  de- 
signs over  5  in,  rollers  at  the  present  time.     I  will  say  that  the 
rollers  have  worn  out  one  cast  iron  cage  or  frame  that  they  run  in 
and  we  had  to  substitute  steel.     This  has  given  us  no  trouble, 
which  I  ascribe  to  the  heavy,  strong  construction.    If  we  will  catch 
up  with  our  centers,  whether  discs  or  rollers,  we  will  have  much 
less  trouble.     I  think  that  a  drawing  of  that  table  was  submitted 
to  the  association  12  or  14  years  ago  and  the  same  old  center  is 
still  doing  business. 

Mr.  A.  S.  Markley: — I  did  not  suppose  that  anybody  had  a 
table  without  end  rollers.  We  happened  to  have  one  that  had 
cag'es  for  the  rollers.  Our  trouble  began  as  soon  as  we  put  it  in 
and  kept  up  until  we  got  it  out.    We  had  to  put  on  end  rollers. 

Mr.  Smith : — In  a  good  many  cases  we  have  not  had  any  circle 
rail  at  all  except  under  the  free  end  of  the  table,  but  where  there 
has  been  a  circle  rail  or  any  blocking  for  that  shoe  to  slide  on, 
there  has  been  trouble  just  as  soon  as  the  shoe  came  down,  be- 
cause it  created  the  friction  which  was  multiplied  by  an  arm  equal 
to  half  the  length  of  the  table.  In  some  cases  it  has  been  im- 
possible to  turn  engines  at  all.  I  asked  a  conductor  one  time  how 
many  men  it  took  to  turn  the  table  and  he  said  that  it  depended 
on  how  many  men  happened  to  be  in  town  when  the  engine  ar- 
rived. 

Mr.  A.  S.  Markley : — I  presume  that  table  had  a  larger  center, 
did  it  not? 

Mr.  Smith: — 15  ft.  radius. 

Mr.  Penwell: — We  have  had  an  old  turntable  such  as  Mr. 
Sheldon  described,  part  wood  and  part  iron,  built  in  1870.  Its 
center  was  the  same  as  he  described,  and  we  are  turning  eng^es 
on  it  yet.  The  wood  has  been  renewed  a  number  of  times.  The 
table  has  been  considered  ready  for  the  scrap  pile  ever  since  I  have 
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known  it,  and  we  have  not  spent  a  cent  on  it  for  a  year.  Of  course 
it  is  turning  light  engines  on  a  branch  road,  but  1  am  inclined  to 
think,  with  Mr  Sheldon,  that  the  rollers  today  are  entirely  too* 
small.  The  outer  ends  of  the  eight  rollers  under  the  table  I  speak 
of  are  eight  in.  in  diameter.  1  have  never  seen  a  time  when  it 
required  over  two  men  to  turn  the  ordinary  light  engines  such  as 
we  use  on  branch  roads,  and  if  the  table  is  properly  adjusted  with 
the  old  fashioned  hog  blocks  that  are  still  on  it,  one  man  can  easily 
turn  an  engine.     It  gives  us  less  trouble  than  any  table  we  have. 

We  have  a  number  of  tables  that  have  been  overloaded.  \Vc 
have  three  or  four  tables  that  require  two  and  one-half  to  three 
inches  tip  to  take  up  the  deflection  in  the  table  under  the  engines 
they  are  turning — that  is,  an  inch  and  a  half  on  each  end.  When 
those  tables  get  in  wind  they  buckle  in  the  plates  in  the  center  of 
the  panels  and  the  stiflfeners  are  slightly  sprung.  It  seems  im- 
possible to  take  the  wind  out,  and  while  we  will  all  agree  that  the 
proper  thing  to  do  is  to  take  the  table  out  and  put  in  a  heavier 
one,  there  are  so  many  of  them  that  one  cannot  get  the  appro- 
priations to  do  what  he  would  like  to  do.  One-half  of  our' turn- 
tables should  be  scrapped  and  the  other  half,  now  under  heavy 
engines,  put  under  light  engines.  When  one  turns  any  hea\7 
engine  on  a  table  that  has  a  wheel  base  within  eight  inches  of  the 
length  of  the  table,  he  cannot  balance  the  engine  without  first 
filling  the  tank  with  water  and  coal  which  adds  weight,  and  even 
then  it  takes  several  men  to  turn  the  engine.  The  result  is  that 
one  grinds  the  center  out  and  secures  unsatisfactory  results.  Our 
plan  now  is  to  change  our  standard  from  80-ft.  to  85-ft.  and  then 
move  the  heavier  tables  on  to  the  branch  roads  to  take  care  of  the 
light  engines  and  scrap  as  many  as  we  can  get  the  appropriations 
to  renew. 

Mr.  Smith : — I  want  to  say  a  word  or  two  in  defence  of  the 
engineers  who  have  designed  these  poor  centers.  They  have  been 
between  the  devil  and  the  deep  sea,  like  the  manufacturers  of  motor 
cars.  There  has  been  keen  rivalry,  and  as  a  result,  just  as  little 
money  has  been  put  in  as  it  was  possible  to  make  cars  for.  In 
recent  years  some  of  the  railroads  have  gone  to  designing  their 
own  centers,  and  I  cannot  show  the  comparison  between  the  tables 
designed  by  the  chief  engineers  of  a  railroad  and  those  offered  by 
manufacturers  better  than  by  referring  to  this  report.  The  drawing 
of  the  standard  turntable  of  the  Chicago,  Milwaukee  and  St.  Paul 
provides  for  rollers  8j/2x4  in.,  a  considerable  increase  in  size,  bodi 


TURNTABLES  213 

in  the  diameter  and  length  of  the  roller.  Many  of  the  roads  re- 
ported the  same  trouble  as  the  members  here  have  been  reporting 
today  with  reference  to  small  rollers,  and  you  will  find  the  follow- 
ing in  the  report  below  the  drawing  just  referred  to: 

"The  conical  roller  centers  api>ear  to  be  satisfactory  if  proi>erly 
designed,  constructed  and  maintained.  Improper  attention  to  these 
features  has  caused  much  trouble  and  much  criticism  of  this  type 
of  center.  One  of  the  principal  faults  with  the  design  of  former 
conical  roller  centers,  was  the  small  length  of  the  rollers  which 
created  unit  pressures  greater  than  they  should  have  been.  This 
resulted  in  the  wearing  and  flattening  of  the  rollers  and  in  the 
wearing  of  the  rollers  into  the  surfaces  of  the  top  and  bottom  cast- 
ings. The  conditions  could  be  improved  by  planing  the  castings,  but 
the  trouble  usually  resulted  in  the  renewal  of  the  rollers  and  of 
the  castings,  practically  the  entire  center,  which  was  expensive.  In 
later  designs  the  length  of  the  rollers  was  increased  and  track 
plates  were  attached  to  the  top  and  bottom  castings,  so  that  in 
case  of  wear  the  track  plates  and  not  the  entire  castings  are  re- 
newed. The  rollers  and  track  plates  should  be  of  hardened  steel 
and  the  castings  of  steel. 

"  In  the  early  designs  of  conical  roller  centers  no  means  was 
provided  for  keeping  the  rollers  a  constant  distance  from  the  center 
although  there  is  a  tendency  for  them  to  crowd  out  or  to  work  in 
on  radial  lines.  Their  working  in,  which  seldom  took  place,  re- 
sulted in  their  rubbing  on  one  another  with  consequent  increase  in 
difficulty  of  turning.  Their  crowding  out  resulted  in  the  top  and 
bottom  castings  coming  together  and  rubbing  and  in  the  outer  ends 
of  the  rollers  working  against  the  rough  inner  surface  of  the  cast- 
ings with  the  consequent  damage  to  rollers  and  castings  and  in- 
crease in  difficulty  of  turning. 

"  In  later  designs  and  more  particularly  for  the  heavier  tables, 
means  is  provided  for  holding  the  rollers  in  line.  Some  makers 
do  this  by  placing  the  rollers  in  a  depression  of  the  bottom  casting, 
the  casting  being  raised  at  the  outer  ends  of  the  rollers  to  make 
contact  with  their  ends  and  rubbing  takes  place  here  during  turn- 
ing. If  the  rollers  are  of  steel  and  the  casting  also  of  steel  as 
should  be  the  case,  cutting  may  result  if  there  is  any  tendency  for 
the  rollers  to  crowd  out.  The  most  approved  practice  consists  in 
the  placing  of  a  steel  ring,  called  a  live  ring,  around  the  rollers, 
set  screws  or  lugs  projecting  from  the  end  of  each  roller  or  bolts 
passing  entirely  through  the  length  of  the  rollers  and  through  the 
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live  ring;  this  ring  answers  the  double  purpose  of  keeping  the  rol- 
lers from  crowding  out  and  keeps  them  the  proper  distance  apart. 
In  some  designs,  especially  where  bolts  pass  through  the  rollers, 
rings  are  provided  in  a  similar  manner  for  the  inner  ends  of  the 
rollers,  which  with  the  bolts,  form  a  spider." 

The  point  I  want  to  bring  out  is  that  the  St  Paul  center  cost 
approximately  $1,000,  but  it  is  a  center  which  is  considered  neces- 
sary for  a  335  ton  turntable  by  the  St.  Paul  railway.  If  the  rail- 
roads are  willing  to  pay  $1,000  for  such  a  center  or  a  corresponding 
amount  for  a  less  capacity  they  will  get  a  good  center,  but  by  the 
time  a  conical  center  is  designed  and  built  strong  enough  so  there 
will  be  no  trouble  one  will  have  a  large  number  of  parts. 

"If  the  rollers  work  in  or  out  against  the  live  rings  the  rub- 
bing causes  friction  that  cuts  into  the  metal  and  increases  the  diffi- 
culty of  turning.  To  overcome  this,  phosphor  bronze  frictionless 
washers  or  ball  bearings  are  provided  in  many  designs  between  the 
ends  of  the  rollers  and  the  live  ring." 

But  it  is  possible  that  a  center  can  be  designed  in  which  there 
will  be  fewer  parts  and  that  will  cost  less  to  make. 

Mr.  A.  S.  Markley : — Is  there  not  danger  of  getting  the  rollers 
too  large? 

Mr.  Smith : — Yes,  there  is  that  danger,  but  it  is  difficult  to  say 
what  the  roller  limit  is.  The  trouble  is  that  they  generally  get  too 
small.    There  is  very  little  danger  of  their  being  too  big. 

Mr.  Penwell: — I  fully  realize  that  we  expect  things  of  the 
engineer  that  are  almost  impossible  for  him  to  carry  out.  The 
principal  reason,  that  of  the  expense  of  the  center,  has  already  been 
assigned.  If  we  can  get  our  managements  to  understand  the  im- 
portance of  the  center  it  is  money  well  spent,  for  there  is  not  only 
the  first  cost  but  also  the  constant  maintenance  of  a  iKX>r  center.  I 
think  that  paving  the  bottom  of  the  turntable  pit  will  pay.  That 
also  is  difficult  to  prove  because  it  may  be  difficult  to  show  the 
amount  of  money  saved.  I  believe  it  would  pay  to  pave  all  the 
pits ;  in  fact  I  have  recommended  it  to  our  people  to  pave  pits  for 
turntables  that  are  permanent.  I  think  we  should  pave  the  bottom 
of  the  pit  with  brick  or  concrete  and  thereby  protect  the  table  and 
at  the  same  time  make  it  much  more  convenient  to  clean  out  the 
pit.  If  the  shop  men  have  a  smooth  surface  to  work  over  they  arc 
more  apt  to  keep  the  pit  cleaned  out  than  if  they  have  rough 
cobble  stones  or  cinders  to  work  over. 


Subject  No.  11. 

PAINTING  OF  STRUCTURAL  IRON  AND  STEEL  FOR 
BOTH  BRIDGES  AND  BUILDINGS. 

REPORT  OF  COMMITTEE. 

As  a  number  of  separate  and  distinct  operations  are  necessary  in  the 
proper  performance  of  a  job  of  structural  steel  painting  it  appears  best 
that  the  subject  be  divided  and  the  different  stages  separately  presented. 
Also  in  this  discussion,  the  process  of  coating  new  steel,  and  the  work  of 
repainting  oiu  structures  should  not  be  confused. 

Scientific  research  and  numerous  practical  tests  have  demonstrated  the 
fact  that  certain  paint  pigments,  though  possessing  excellent  moisture  re- 
pelling properties,  will  actually  stimulate  corrosion  when  applied  directly  to 
steel  surfaces,  while  certain  other  pigments  have  a  tendency  to  restrict  and 
repress  corrosion  when  used  for  primers  and  foundation  coats.  Because  of 
this  we  divide  the  pigments  into  rust  retarding,  and  air  and  moisture  exclud- 
ing ones,  using  the  first  for  priming  and  contact  coats,  and  the  latter, 
for  finishing  and  exposed  outer  surface  purposes.  The  pigments  used  in 
steel  protective  paints  of  the  first  kind  are  principally,  red  lead,  oxides  and 
the  like,  while  carbons,  lamp  blacks,  graphite,  etc.,  belong  in  the  other  class. 

Shop  Coating. 

A  rust  retarding  coat  may  be  suitably  compounded  from  red  lead 
mixed  with  pure  linseed  oil.  The  average  stock  mixture  may  consist  of  from 
25  to  30  lbs.  of  red  lead  to  the  gallon  of  oil.  This  mixture  can  then  be  re- 
duced to  the  proper  consistency  at  the  time  of  application.  A  small  amount 
of  turpentine  added  to  this  brush  coating,  will  greatly  help  in  its  manipulation 
and  will  also  provide  for  proper  penetration.  Red  lead  should  always  be 
mixed  at  the  time  of  its  application  for  it  settles  quite  readily,  as  it  is  an 
extremely  heavy  pigment.  If  so  desired,  the  settling  can  be  retarded,  to  a 
certain  degree,  by  the  addition  of  a  small  amount  of  asbestine  (magnesium 
silicate)  in  the  proportion  of  about  20  lbs.  of  red  lead  and  lYi  to  3  lbs.  of 
asbestine  pulp  to  the  gallon  of  linseed  oil.  A  small  amount  of  turpentine 
should  also  be  added  to  this  mixture  for  the  purpose  mentioned  above.  A 
g^ood  workman  is  requited  to  properly  apply  red  lead  paint  because  of  its 
more  or  less  difficult  application.  • 

Natural  oxides  have  also  proven  to  be  very  good  for  priming  purposes, 
and  very  satisfactory  results  are  recorded  from  their  use.  A  number  of 
consumers  favor  oxides  because  of  their  easier  application  and  the  less  ex- 
pert class  of  labor  which  is  required  to  apply  them.  A  saving  of  from  five  to 
ten  per  cent,  as  compared  with  red  lead  paint,  can  thus  be  effected.  Some 
concerns  are  using  a  combination  of  red  lead  and  oxide  and  make  good 
reports  regarding  it.  A  number  of  reliable  paint  firms  have  similarly  com- 
posed products  on  the  market,  which  are  sold  under  certain  trade  names,  and 
some  concerns  have  adopted  them  as  their  standards. 

Although  quite  extensively  used  in  former  years,  linseed  oil  is  rapidly 
lo3ing  favor.  It  appears  to  be  a  universal  opinion  that  linseed  oil  is  not 
a  desirable  material  for  the  prime  coating  of  metals  when  used  without  the  ad- 
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dition  of  pigments.  A  foundation  coat  of  linseed  oil  is  very  often  the  direct 
cause  of  peeling  and  blistering  of  the  other  several  coatings  applied  over  it  Tlie 
oil  is  seldom  dried  enough  to  insure  close  adherence  to  the  metal  surface 
which  it  covers  before  the  other  paints  are  spread  over  it.  When  the  subse- 
quent coats  of  paint  are  spiead,  the  solvents  and  oils  in  them  are  bound  to 
soften  to  some  extent  the  underlying  coat  of  oil,  and  the  moderate  heat  of 
the  sun  alone  is  sufficient  to  cause  the  whole  film  to  draw  up,  blister,  and 
finally  peel.  Too  much  oil  in  a  paint  coating,  particularly  when  the  surplus 
is  in  or  near  the  foundation  coat,  will  generally  cause  blistering  and  peel- 
ing, regardless  of  the  pigments  used  in  the  coatings.  If  on  the  other  hand, 
the  erection  or  final  completion  of  an  oil  coated  structure,  should  for  some  rea- 
son become  delayed,  this  oil  film  which  deteriorates  much  faster  than  a  paint 
coating,  will  have  practically  perished,  its  surface  will  be  morbid  arid  dead 
and  will  not  have  strength  and  stability  enough  to  carry  any  subsequent  coats, 
which  when  applied  over  this  kind  of  a  surface,  will  also  peel. 

Field  Coatings. 

Paints  containing  the  same  kinds  of  pigments  as  for  shop  coalings,  can 
be  successfully  used  for  the  first  field  coat,  providing  it  is  covered  with 
another  elastic  outer  coating.  If  that  is  not  done,  paints  suitable  for  finish- 
ing coats  should  be  applied,  and  the  first  field  coat  omitted.  Red  lead  or 
oxide  priming  should  be  darkened  for  this  coat  by  adding  carbon  or  lamp 
black  in  the  proportion  of  90  to  95  per  cent  of  the  reds  and  5  to  10  per  cent 
of  carbon  mixed.  The  addition  of  this  black  will  not  only  help  to  make 
the  coating  more  elastic,  but  will  act  as  a  guide  to  determine  if  the  former 
surtace  is  being  completely  covered  because  of  its  darker  shade  and  the 
shade  is  also  brought  nearer  to  the  color  of  the  black  finish  coating. 

Carbon,  lamp  black,  and  graphite  pigments,  singly  or  mixtures  of  them, 
have  given  best  satisfaction  as  outer  surface  and  finishing  paints.  These, 
combined  with  some  inert  and  reinforcing  pigments  according  to  special  for- 
mulas form  the  basis  for  nearly  every  brand  of  paint  for  the  satisfactory 
metal  coatings  on  the  market.  The  addition  of  some  high  grade  gum  like 
"Kauri"  improves  a  finishing  paint  greatly,  producing  more  elasticity,  re- 
sistance and  life.  It  is  of  course  just  as  essential,  that  the  oils  entering  into 
the  makeup  and  composition  of  the  various  paints  are  of  the  proper  kind  and 
quality,  as  that  the  selection  and  composition  of  pigments  be  properly  made 
and  storekeeoers  or  other  officers  charged  with  the  duties  of  passing  on  the 
merits  of  goods  purchased,  should  be  very  alert  and  strict  in  regard  to  lin- 
seed oil.  Paints  containing  tar  or  those  with  a  tar  base,  should  not  be  used 
on  steel  structures  exposed  to  the  sun  and  weather,  as  tar  paint  films  rapidly 
check,  crack  and  "  alligator.'* 

Repainting. 

When  for  any  reason  it  becomes  necessary  to  repaint  an  iron  or  steel 
structure,  the  paint  should  never  be  applied  in  wet  or  freezing  weather,  and 
the  surface  should  be  freed  absolutely  from  all  scale,  rust,  dirt,  etc  It  is 
not  sufficient  to  merely  apply  a  fresh  coat  of  paint  over  an  old  paint  surface 
under  which  traces  of  paint  corrosion  appear,  for  while  the  new  paint  will 
cover  up  the  old  surface,  and  may  adhere  firmly  to  it,  corrosion  goes  on  be- 
neath the  paint  just  the  same.  Freeing  from  rust  and  corrosion  and  perfect 
cleaning  are  positively  necessary.  When  for  some  reason,  it  is  not  pos- 
sible that  the  entire  structure  can  receive  a  coat  of  some  rust  retarding  primer, 
the  parts  cleaned  and  freed  from  rust,  and  all  the  exposed  surfaces,  at  least 
should  be  touched  up  with  either  a  red  lead  or  oxide  primer,  before  the  fin- 
ishing coat  is  given.  The  use  of  turpentine,  in  the  paint  applied  over  the 
old  surface,  is  advised,  as  turpentine  is  a  penetrant,  providing  the  penetra- 
tion and  adhesion  between  the  old  paint  film  and  the  new  coat. 

Although  more  expensive  cleaning  by  sand  blast  is  much  more  thor- 
ough than  the  hammer,  chisel,  scraper  and  wire  brush  method,  and  the 
greater  cost  is  readily  oflFset  by  better  results  in  the  end.     The  sand  Wast 
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method  thus  far  has  not  been  very  extensively  used,  so  the  committee  has 
not  been  able  to  gather  full  data  as  to  the  cost,  etc.,  but  we  believe  that  the 
matter  is  worthy  of  deliberate  consideration.  Where  the  steel  has  beai 
cleaned  with  the  sand  blast,  and  promptly  painted,  it  has  not  shown  signs 
of  corrosion  again  nearly  as  quickly  as  steel  cleaned  by  hand. 

Occasionally  we  notice  defects  showing  up  here  and  there  on  a  steel 
structure  within  an  unusually  short  time  after  the  completion  of  the  painting. 
On  looking  into  the  matter  we  find  that  nothing  extraordinary  has  occurred 
during  the  progress  of  the  wqrk.     Everything  has  been  handled  in  the  usual 
way,  the  general  course  of  mechanical  procedure  has  been  followed,  and  still 
improper  results  are  appearing.     We  recall  no  acts  of  our  own  to  which  to 
lay  the  blame  and  are  finally  compelled  to  look  for  the  cause  previous  to  our 
own  handling  of  the  work,  or  to  the  priming  which  was  done  at  the  works  or 
in  the  mill.   We  are  not  certain  beyond  a  doubt,  so  we  decide  to  visit  a  mill, 
and  there  make  personal  observations  which  may  very  probably  result  as 
follows:     In  one  part  of  this  enormous  plant  we  find  the  inspector  busy  in 
the  pursuit  of  his  duties  checking,  comparing  specifications,  testing,  weighing, 
and  attending  to  the  many  details  connected  with  his  work.     In  the  mean- 
time we  notice  in  another  remote  part  of  the  place  a  bunch  of  unskilled  la- 
borers mopping  paint  onto  some  steel  that  had  been  sent  along  for  priming, 
using  large  6  in.  or  8  in.  flat  brushes,  and  covering  over  mill  scale,  rust,  dirt 
and   other  imperfections,   each   and   every  one  a   destructive  agent  and  an 
enemy  to  the  life  of  steel.     We  observe  all  these  stimulators  of  corrosion 
brushed  over  and  covered  up  with  paint,  but  not  removed,  and  so  the  march 
of  the  corroding  process  is  sure  to  go  on.     We  next  pay  attention  to  the 
paint  they  are  using  and  learn   that   the  package  which   was   opened   some 
time  ago  to  be  inspected,  and  was  left   standing  uncovered  all   this   time, 
had  contained  the  standard  paint  as  specified,  but  now  through  neglect  to 
properly  cover,  is  no  longer  fit  for  the  purpose  used.     On  examining  the 
contents  of  the  package  closely,  we  also  notice  that  the  paint  is  scarcely 
stirred  up,  and  we  see  that  the  oily  substance  from  the  top  of  the  mixture 
is  first  used,   and  as   the   work   progresses   and   the   material    is   consumed, 
the  paint  becomes  heavier  and  intermixed  with  more  or  less  pigment,  until 
when  the  lower  part  of  the  package  is  reached  nothing  is  left  but  a  semi- 
dry  pigment,  which  will  no  longer  spread  under  the  brush.     Now,  to  assist 
in  brushing,  the  men  reach  for  the  benzine  can,  and  reduce  the  paint  with 
it,  destroying  what  little  life  the  paint   nad  first  contained.     In  this  way, 
a  number  of  different  surfaces  and  films  are  created,  on  the  same  structure, 
and   from  the  same  package  of  the  so  called  protective  coating. 

We  proceed  further,  and  find  at  other  parts  of  the  mill,  though  this  time 
under  a  covered  shed,  more  laborers  applying  a  shop  coat  to  other  sections 
and  parts  of  the  structural  steel.  Here  we  notice  exhaust  pipes  of  all  kinds 
steadily  discharging  vapor  and  moisture  which  finally  settles  and  deposits 
on  the  steel.  Under  such  conditions  the  steel  cannot  be  perfectly  dry,  how- 
ever much  it  m^y  appear  so,  yet  the  painting  is  done  just  the  same,  these 
layers  of  moisture  are  enclosed  between  the  surface  and  the  steel,  and  the 
paint  which  is  supposed  to  close  the  pores,  and  firmly  adhere  to  the  steel, 
is  merely  attached  in  some  places  and  spots,  and  a  weak  foundation  is 
created,  which  is  absolutely  unfit  to  receive  and  successfully  hold  subse- 
qucfit  coats  of  paint. 

While  we  have  gathered  all  this  valuable  information,  the  inspector  has 
found  an  opportunity  to  inspect  the  painting  on  these  various  sections  of  the 
steel.  He  looks  at  the  job,  and  as  it  looks  uniform  in  color,  he  regards  it 
as  properly  done,  because  it  is  outwardly  covered  over  with  paint.  The  mate- 
rial is  consequently  passed,  loaded  and  shipped. 

The  foregoing  illustration  may  appear  somewhat  severely  drawn,  and 
the  situation  presented,  greatly  exaggerated,  nevertheless,  if  a  number  of  trou- 
blesome cases  were  thoroughly  sifted,  the  illustration,  in  part,  or  in  whole, 
would  be  identical  with  the  underlying  cause  of  the  trouble. 

It  must  not  be  construed  that  our  illustration  is  intended  to  cast  any 
reflections  upon  the  inspector  or  his  methods.    On  the  contrary,  it  is  sought 
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to  imply  that  he  uses  his  principal  efforts  in  a  direction  considered  primarily 
important,  which  is,  the  correct  fabrication  of  the  parts  composing?  the  stmc- 
ture.  No  matter  how  diligent  and  umiring  an  inspector  may  be,  it  is  not 
possible  for  him  to  be  in  a  number  of  places  at  the  same  time,  for,  in  large 
plants,  where  modern  methods  are  pursued  in  the  manufacture  and  assem- 
bling of  steel,  the  various  departments  are  sometimes  miles  apart 

Of  course,  not  all  failures  are  due  to  work  which  was  first  painted  at 
plants,  for  often  even  among  so  called  intelligent  mechanics,  the  belief  still 
exists  that  anything  in  the  way  of  paint  is  good  enough  for  priming  par- 
poses,  so  long  as  it  is  going  to  be  covered  again  with  paint,  thus  entirely  ig- 
noring the  fundamental  principles  of  a  correct  foundation. 

It  may,  therefore,  be  suggested  that  considerable  attention  be  given 
to  the  education  of  men  who  deal  in,  or  supervise  the  erection  and  mainte- 
nance of  steel  structures,  so  that  greater  interest  in  the  problem  will  be 
aroused,  better  cooperation  between  the  various  departments  effected,  and 
the  proper  men  chosen  to  handle  the  different  lines  of  work, 

Chas.   Ettincer, 
R.  H.  Reid, 
E.  E.  Wilson, 
O.  F.  Barnes, 
O.  F.  Dalstrom, 

Committef. 


DISCUSSION. 

Mr.  C.  Ettinger: — The  committee  was  unable  to  cover  the 
subject  as  fully  in  this  report  as  some  of  the  other  subjects  have 
been,  as  the  progress  in  the  outlined  does  not  seem  to  have 
reached  the  stage  where  we  can  report  entire  satisfaction.  The 
greater  part  of  the  report  is  necessarily  devoted,  therefore,  to  a 
consideration  of  evils. 

Mr.  Killam: — I  would  like  to  ask  the  chairman  what  virtue 
there  is  in  lampblack  mixed  with  paint,  beyond  giving  a  color- 
ing or  tint? 

Mr.  Ettinger: — If  one  takes  a  pound  of  lampblack  and  a 
pound  of  any  other  pigment,  such  as  red  lead  or  other  oxide  and 
grinds  them  in  oil,  he  will  find  that  he  can  squeeze  35  per  cent 
more  oil  into  the  pound  of  lampblack  than  he  can  in  the  oxides 
or  any  other  pigment  of  that  kind.  It  is  universally  conceded 
that  the  oils,  combined  of  course,  with  pigments,  are  the  things 
which  preserve  our  structures.  The  elasticity  in  the  oil  is  the 
property  that  does  the  work.  You  have  undoubtedly  obscn'cd 
station  signs  coated  with  lead  on  which  the  name  appears  in 
black  letters,  where  the  letters  which  were  repeatedly  coated  with 
black  on  top  of  the  white  lead  are  actually  embossed  and  arc 
standing  out.  Time  and  again  the  elements  have  worn  away  the 
white  lead,  but  the  black  has  remained  and  built  up  this  higher 
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surface,  proving  beyond  a  doubt  that  black  of  that  kind  or  the 
pigments  which  take  up  the  most  oil  are  the  pigments  to  use  for 
outer  coatings,  because  they  contain  more  elasticity.  With  steel 
moving  backward  and  forward,  the  expansion  and  shrinkage  will 
surely  be  taken  care  of  better  by  an  elastic  surface,  than  by  a 
surface  that  sticks  closely  to  it  and  is  bound  to  crack  and  check. 
Mr.  Killam : — Our  line  runs  through  a  country  of  varied  tem- 
peratures and  I  have  found  that  the  temperature  of  a  country 
has  very  much  to  do  with  the  elasticity  and  lasting  qualities  of 
the  paint.     We  have,   for  instance,  a  draw  bridge  across  the 
Strait  of  Canso,  certain  portions  of  which  are  dipped  once  or 
twice  a  day  into  the  salt  water.    Different  kinds  of  paints  have 
been  tried  here,  some  lasting  a  year  or  two  and  others  a  very 
short  time.    The  chief  engineer  got  up  a  preparation  of  red  paint 
and  lampblack  and  ordered  that  put  on  the  draw.     We  had  a 
contractor  do  the  work  and  I  got  him  to  paint  one  side  of  the 
beams  that  dip  into  the  water  with  this  formula  of  red  paint  and 
lampblack,  and  the  other  side  with  Walter  Carson^s  Anti-Corro- 
sion Paint,  manufactured  in  London,  England,  and  used  on  the 
warships.    The  next  year,  the  side  that  was  painted  with  lamp- 
black and  red  lead  was  practically  exposed  while  the  other  side 
painted  with  Carson's  lasted  two  years.    On  some  of  our  bridges, 
such  as  the  one  across  the  Grand  Narrows,  the  salt  air  and  the 
fogs  come  up  along  the  bottom  chords  of  the  bridge  and  take 
the  paint  off  in  two  or  three  years.     This  is  one  of  the  places 
where  we  test  paints,  by  painting  pieces  of  steel  and  hanging 
them  over  the  side  of  the  bridge.     I  examined  some  37  pieces 
last  year,  only  about  four  of  which  were  in  such  condition  that  I 
could  tell  what  kind  of  paint  was  on  them;  the  others  were  all 
rusted  and  gone.    Take  the  same  kind  of  paint  and  use  it  inland 
as  in  Quebec,  where  the  climate  is  dry,  and  it  will  show  that  the 
climatic  conditions  existing  where  these  structures  are  built,  has 
as  much  to  do  with  the  life  of  the  paint  as  the  quality  of  the 
paint  itself. 

Also  there  is  no  question  but  that  the  cleaning  of  the  steel 
before  it  is  painted  materially  affects  the  life  of  the  paint.  We 
have  had  work  done  by  contract  and  I  have  found  pieces  blis- 
tering' up  as  big  as  one's  hand  within  three  weeks,  in  which  cases 
r  have  refused  to  pay  any  money  until  the  contractor  cleaned  the 
bridge,  scraped  the  paint  ofT  and  gave  it  three  coats  of  paint 
ivhere  he  needed  only  to  give  it  two  in  the  first  place.     I  have 
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known  of  bridges  similarly  situated,  which  had  been  neglected 
until  the  steel  along  the  side  where  the  water  floor  was,  was  pitted 
so  that  a  sand  blast  would  not  touch  it  and  nothing  would  clean 
it  but  a  hammer  and  cold  chisel.  It  is  one  of  the  most  particular 
and  one  of  the  most  difficult  things  to  get  bridges,  particularly 
along  salt  water,  painted  so  that  the  paint  will  stand  the  test. 

Mr.  Ettinger: — How  great  a  pressure  did  you  have  when 
you  tried  to  clean  off  that  scale  with  the  saml  blast? 

MfT.  Killam : — I  do  not  know  the  pressure  exactly,  but  it  was 
a  machine  made  by  Fairbanks,  Morse  &  Co.,  and  guaranteed  by 
them.  Ordinarily,  it  did  its  work,  but  there  were  places  where  it 
would. not,  because  the  scale  on  that  iron  was  harder  than  the 
iron  itself. 

Mr.  Ettinger: — Those  scales  are  usually  loose. 

Mr.  Killam : — But  when  one  gets  them  off,  there  is  a  hole  in 
the  steel  where  they  come  off. 

Mr.  Ettinger: — Alx>ut  three  years  ago  I  painted  a  structure, 
under  the  worst  conditions  one  could  iinagine.  The  bridge  had 
an  o|>en  I-beam  floor,  with  trains  passing  below  on  an  average  of 
about  every  seven  to  ten  minutes.  Stockyards  transit  and  other 
trains  were  passing  above  about  every  twenty  minutes,  dripping 
their  brine  and  other  corrosive  agents.  The  height  between  the 
smokestack  of  the  locomotive  and  the  bottom  of  the  I-beams, 
was  not  two  feet,  so  one  can  see  that  we  had  exceedingly  severe 
conditions.  We  found  scales  on  those  I-beams  that  were  ^  in. 
thick  by  actual  measurement.  The  sand  blast  cut  through  tho^e 
quickly,  but  it  recjuired  70  lbs.  pressure  per  square  inch  to  do  it. 
We  tried  a  20  lb.  machine  at  first,  but  it  acted  like  vours. 

Mr.  Killam : — The  bridge  I  refer  to  is  G50  ft.  long,  with  a 
225  ft.  center  span.  We  had  a  good  deal  of  difficulty  patching 
it  from  time  to  time,  but  a  contract  was  given  a  sand  blast  com- 
pany to  paint  that  bridge.  We  had  a  man  stay  on  the  bridge  to 
see  that  everything  was  properly  cleaned. 

The  President : — Does  anyone  else  wish  to  speak  on  this 
question  of  painting  bridges  and  structures?  It  is  a  live  subject 
I  am  sure  we  all  have  our  troubles  in  that  direction.  I  would  like 
to  hear  from  members  from  diflFerent  parts  of  the  country,  so  as  to 
get  more  varied  information. 

Mr.  Pickering: — I  have  been  listening  with  a  great  deal  of 
interest  to  the  discussion.  It  occurs  to  me  that  it  is  not  so  much 
the   difference   in    the   temperature   that   affects   our  paints  on 
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bridges,  as  Brother  Killam  says,  as  it  is  the  location  of  the  bridge. 
The  major  portion  of  my  territory  runs  along  the  seacoast  and 
in  many  places  the  line  is  very  near  the  coast.  I  have  another 
portion  of  the  division  which  runs  up  in  the  mountain  districts 
at  a  high  altitude.  I  find  that  the  bridges  along  the  coast  will 
.  need  painting  about  twice,  while  the  ones  up  in  high  altitudes 
only  require  it  once,  using  the  same  kind  of  paint,  with  the  same 
men  putting  it  on.  For  this  reason  I  am  inclined  to  think  that  it 
is  not  the  changes  in  the  temperature  or  the  kind  of  paint  used, 
as  much  as  it  is  the  location  and  the  local  conditions  which  affect 
the  paint. 

As  to  the  kind  of  paint  used,  I  am  not  a  chemist  and  I  have 
not  studied  deeply  enough  into  this  subject  to  say  what  I  think 
is  best.    We  are  bound  to  one  standard  on  our  road  and  we  use 
that.     I  was  amused  at  one  thing  that  was  said  in  regard  to  lami>- 
hlack.     I  want  to  bear  out  what  Mr.  Ettinger  said,  for  just  last 
w^eek  I  noticed  an  old  sign  on  a  discarded  building,  which  was 
hard  to  read  except  for  the  fact  that  the  letters  were  embossed 
on  the  sign  by  the  black  paint  which  had  been  applied  on  the  let- 
ters.    They  had  probably  been  painted  over  two  or  three  differ- 
ent times.    I  put  my  rule  flatly  on  the  sign  and  found  that  those 
letters  were  raised  in  places  more  than  1-lG  in.  above  the  body  of 
the  sign,  or,  in  other  words,  the  bo<ly  of  the  sign  had  worn  away ; 
but  the  black  paint  had  preserved  those  letters  and  the  surface  of 
the  board  was  nearly  as  good  as  when  they  were  first  painted. 
It   occurred  to  me  that  there  might  be  something  in  using  lamp- 
black. 

Mr.  Killam: — Someone  mentioned  using  benzine  in  paint. 
I  w-ould  like  to  know  if  anyone  has  used  anything  of  that  kind  in 
paint  for  a  dryer? 

Mr.  Ettinger: — Benzine  is  not  used  for  a  dryer,  but  is  used 
to  cut  the  material.    It  is  one  of  the  solvents  that  is  used  a  great 
deal   today.     The  illustration  was  merely  one  to  bring  out  the 
fact  that  a  great  many  things  are  done  behind  our  backs  that  we 
don't  know  about.    One  will  find  in  this  report  that  the  applica- 
tion of  turpentine  is  recommended.    That  is  highly  injurious  if 
one  uses  too  much  of  it,  as  it  destroys  the  life.     Instead  of  only 
cutting  to  produce  penetration  to  enable  the  paint  to  get  in  and 
t>ind  to  the  surface,  it  causes  a  great  deal  of  trouble  with  blis- 
tering", cracking  open  and  finally  falling  off.     Behind  that,  one 
vvill  find  a  thick  film  of  rust.    I  can  show  photographs  of  an  oil- 
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coated  structure  erected  before  the  World's  Fair  of  1893  which 
had  been  repainted  and  repainted  until,  within  the  last  two  years, 
the  entire  scale  of  paint  is  coming  off  and  hanging  down.  Be- 
hind that  there  is  a  scale  of  corrosion  and  rust  thicker  than  the 
paint  film.  The  paint  appears  all  right  on  the  surface  but  by  and 
by  this  shrinking  effect  produces  a  cracking  in  the  paint  film,  so 
that  it  finally  separates  and  drops  off  and  reveals  the  trouble  be- 
hind. Many  of  our  troubles  today  are  due  to  something  we 
can't  see ;  therefore,  we  must  be  very  careful  in  the  first  prepara- 
tion. A  great  many  of  these  defects  are  due  to  shop  coatmgs. 
Very  few  of  us  know  anything  of  what  has  happened  before  wc 
handle  the  structure  in  the  field.  In  six  months  or  a  year,  some- 
times sooner,  we  find  trouble  appearing,  and  forget  that  some 
work  was  done  previous  to  our  handling  of  the  structure;  conse- 
quently, we  blame  ourselves  and  try  to  find  the  cause  of  the 
trouble. 

Mr.  Alexander : — ^We  all  know  we  take  chances  in  shop  paint- 
ing but  the  work  is  not  all  bad.  We  had  a  certain  bridge  com- 
pany erect  a  number  of  large  bridges  for  us  one  year  and  the  con- 
tract provided  that  this  company  was  to  paint  the  bridges  with 
two  coats  after  they  were  up.  They  erected  the  bridges  in  a  sea- 
son when  the  weather  was  dry  and  warm  and  painted  them  with 
two  coats  of  paint  in  addition  to  the  shop  coat,  which  was  already 
on  the  chords  and  other  built-up  members.  They  did  their  work 
well  apparently.  I  was  inspector  on  the  bridges  and  I  could  find 
no  fault  with  the  way  they  were  doing  it.  However  the  next  year 
those  bridges  commenced  to  peel  and  blister  on  the  built-up  mem- 
bers so  that  they  had  to  be  scraped,  which  cost  more  than  if 
they  had  never  been  touched.  We  received  another  bridge  after 
that  from  the  same  concern,  which  they  erected  in  the  winter 
time.  The  bridge  was  received  with  a  good  oil  coating  on  it  and 
we  told  the  bridge  company  that  we  didn't  want  it  to  paint  any 
more  bridges.  We  thought  we  would  paint  it  ourselves.  \Ve 
didn't  paint  it  when  it  was  erected  but  waited  until  the  next 
summer,  when  the  season  was  suitable,  when  we  gave  that  bridge 
a  good  coat  of  graphite  paint  with  our  own  painters.  As  it  had 
a  good  oil  coat  before,  we  didn't  give  it  two  coats  of  paint  then. 
That  bridge  stood  for  six  years  and  was  in  good  condition.  \N  c 
then  gave  it  another  coat  of  paint  and  it  stood  five  years  longer 
without  touching  again.    This  was  good  shop  work. 

It  was  voted  to  allow  Mr.  Coleman,  a  member  of  the  Amencan 
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Society  for  Testing  Materials,  of  Qeveland,  the  floor  for  a  few 
minutes  to  address  the  convention  on  the  Theory  of  Corrosion  on 
Iron  and  Steel. 

Mr.  Coleman: — I  assure  you  that  I  appreciate  very  much  the 
honor  of  addressing  you,  not  as  the  representative  of  any  firm  nor 
as  the  representative  of  the  American  Society  for  Testing  Materials, 
but  purely  as  a  party  who  is  as  much  interested  in  the  prevention  of 
corrosion  and  the  production  of  goods  to  prevent  corrosion  as  you 
are,  both  from  a  practical  and  scientific  standpoint  I  have  had 
several  years*  experience,  both  in  the  manufacture  of  paints  and  in 
scientific  research,  and  I  am  frank  to  admit  that  I  have  never  yet 
seen  a  scientific  investigation  that  was  worth  anything  without 
being  practically  proven  by  actual  tests.  The  work  that  I  refer  to 
more  particularly  is  work  that  was  started  a  few  years  ago  by  the 
Institute  for  Industrial  Research  in  Washington  for  the  purpose  of 
ascertaining  what  caused  rust,  and  to  prove  by  practical  tests  the 
soundness  and  the  value  of  the  diflferent  theories  that  have  been 
exploited  for  some  time  past.  The  theory  generally  accepted  is 
that  rust  is  caused  by  electrolytic  action. 

I  know  that  this  morning  several  things  were  referred  to  re- 
garding electrolysis,  where  live  electrolysis  was  causing  rust,  but  I 
do  not  refer  to  it  in  that  sense,  I  refer  to  electrolysis  in  this  case 
from  a  chemical  standpoint.  It  is  known  that  when  two  metals  of 
opposite  nature  come  together,  there  is  a  flow  of  electricity  between 
the  two;  and  dividing  these  metals  into  two  classes,  positive  and 
negfative,  we  always  find  that  when  there  is  a  flow  of  electricity 
between  two  metals  of  that  character,  the  positive  metal  goes  into 
solution.  Iron  is  one  of  the  most  positive  metals  we  run  across  in 
ordinary,  everyday  life.  The  fact  that  rust  is  a  combination  of 
iron,  hydrogen  and  oxygen,  brings  us  to  the  assumption  that  hydro- 
g^en  is  much  more  negative  than  iron.  It  has  been  proven  that  iron 
must  first  go  into  solution  in  order  to  rust,  that  is,  become  dissolved 
in  water,  and  we  know  that  we  cannot  have  rust  without  water. 

Up  to  the  present  time  I  do  not  believe  that  any  paint  manu- 
f axrturer  or  private  individual  has  found  a  paint  that  is  an  absolute 
exeluder  of  moisture.  Some  way  or  another,  in  time,  it  gets  in 
underneath  the  paint  coat,  and  there,  in  the  presence  of  hydrogen, 
which  is  always  present  in  water  in  the  free  state,  and  in  the 
presence  of  acids,  alkaline  pigments  or  materials  of  that  character, 
iron  goes  into  solution,  oxidizes  and  becomes  rust.  That  is  the 
basis  of  the  electrolytic  theory.     The  iron  first  dissolves  in  water 
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and  there  combines  with  both  hydrogen  and  nitrogen, — the  elements 
of  water, — forming  rust.  The  object  of  my  work  was  to  ascertain, 
if  possible,  if  some  method  could  be  devised  to  prevent  this  rust 
It  was  found  that  if  certain  materials  were  brought  in  contact  with 
the  iron,  which  would  prevent  the  formation  of  hydrogen,  they 
would  prevent  rust.  Hydrogen  has  an  acid  character.  It  is  a 
product  that  is  the  base  of  all  acids,  so  that  wherever  you  have 
hydrogen,  you  would  naturally  expect  acids  to  be  present  Thus 
my  first  preventive  for  rust  was  to  use  some  alkaline  pigment 
Red  lead  is  one  of  the  most  active  alkaline  pigments  we  have,  and 
you  can  readily  understand  why  red  lead  is  such  an  efficient  pre- 
ventative of  rust  from  the  fact  that  it  prevents  the  formation  of 
hydrogen  next  to  the  iron,  and  without  the  formation  of  hydrogen 
rust  cannot  form.  As  a  next  step  it  was  determined  to  prevent 
rust  by  producing  over  the  coat  of  the  iron  some  other  metal  which 
would  render  the  iron  immune  to  electrolytic  action.  It  was  found 
that  certain  soluble  salts  or  chromates  would  prevent  iron  from 
being  attacked  by  electricity  and  while  coated  with  that  product 
there  would  not  be  any  electrolytic  action.  Inasmuch  as  iron  always 
contains  iron,  manganese,  carbon  and  other  materials,  there  is  a  con- 
stant flow  of  electricity  between  them ;  so  the  use  of  zinc  chromate. 
which  has  lately  come  into  use,  has  been  found  very  efficient  as  a 
rust  inhibitor.  Test  fences  at  Atlantic  City  have  shown  that  the 
old-fashioned  vermilion,  which  is  the  basis  of  chromate  of  lead, 
was  the  most  efficient  rust  inhibitor  of  any  pigment  and  has  ab- 
solutely prevented  the  steel  from  showing  any  signs  of  corrosion 
whatever  up  to  the  present  time,  after  two  years'  exposure.  The 
next  matter  is  to  put  some  metal  against  the  iron  which  is 
positive  to  iron,  and  in  that  way,  where  there  is  an  electrol>tic 
action,  that  metal  will  go  into  solution  instead  of  the  iron.  I  un- 
derstand that  the  Pullman  Company  were  using  copper  and  other 
metals  in  their  window  sash,  at  one  time,  with  the  result  that  the 
steel  of  the  steel  cars  went  into  solution.    They  changed  over  to  the 

• 

use  of  aluminum, for  those  parts  of  the  window  sash  that  came  m 
contact  with  the  iron,  because  aluminum  is  more  positive  than  iron 
and  will  go  into  solution  quicker.  Just  how  long  they  have  found 
the  window  sash  will  last  I  do  not  know,  but  it  does  prevent  the 
corrosion  of  the  steel.  The  next  thing  is  to  have  a  paint  next  to 
the  steel  which  contains  a  rust-inhibiting  pigment  in  some  fonn 
which  is  alkaline — as  red  led,  blue  lead,  orange  mineral  and  things 
of  that  character,  or  such  things  as  graphite  and  lampblack,  which 
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are  very  valuable,  but  not  so  valuable  as  those  pigments  which 
prevent  the  formation  of  rust  by  some  of  the  means  I  spoke  of  be- 
fore.   If  the  mill  scale  and  things  of  that  character  are  not  removed 
the  product  is  hydrate  of  iron  and  it    is   electro-n^^tive    to    the 
iron  itself.     Mill  scale  is  also  electro-negative  to  iron  itself,  so 
that  if  rust  exists  underneath  the  paint,  even  though  the  coat  of 
paint  be  of  a  rust-inhibiting  character,  the  existence  of  a  constant 
current  of  electricity  underneath  the  paint  between  the  iron  and  the 
mill  scale  will  force  additional  iron  into  solution,  and  corrosion  will 
go   on    underneath    the   paint   without    any   hindrance   whatever. 
Wherever  moisture  can  get  through,  corrosion  will  continue.    The 
necessity  is  first  to  have  everything  that  is  negative  to  iron,  such  as 
rust  and  other  metals,  removed  from  the  surface  of  the  iron  and 
then  use  alkaline  red,  blue  red  or  something  of  that  nature  or  some 
form  of  metal  which  will  prevent  electrolytic  action,  such  as  zinc 
chromate  or  American  vermilion. 


Subject  No.  12. 

RELATIVE  MERITS  OF  BRICK  AND  CONCRETE  IN 
RAILWAY  BUILDINGS  AND  PLATFORMS. 

REPORT  OF  COMMITTEE. 

The  scope  of  this  subject  is  so  broad  and  the  conditions  that  would  tend 
to  determine  the  merits  of  either  of  these  materials  for  any  particular  place  or 
purpose  are  so  varied  that  at  best  only  general  conclusions  can  be  made.  With 
a  view  to  securing  information  as  to  the  practice,  experience  and  opinions  of 
the  members  of  the  Association  and  especially  those  engaged  more  particu- 
larly in  building  work,  a  circular  letter  was  sent  out  and  in  attempting  to 
systematize  the  matter,  the  following  general  classes  of  buildings  were  chosen : 

(a)  Passenger  stations,  includmg  in  this  class  combination  passenger 
and  freight  stations. 

(b)  Freight  stations. 

(c)  Warehouses. 

(d)  Engine  houses. 

(e)  Shops. 

(/)  Interlocking  towers  and  similar  structures. 

(g)  Oil  houses,  todl  houses  and  other  small  structures  of  this  nature. 

(h)  Other  buildings. 

(»)  Cinder  pits. 

(/)  Platforms  and  walks. 

While  it  is  evident  that  each  of  these  classes  has  points  in  common  with 
the  others,  yet  each  has  certain  dominating  features  that  serve  to  differentiate 
it  from  the  others  in  determining  the  choice  of  materials  to  be  used.  There  are 
admittedly  other  classes  of  structures,  and  there  are  embraced  within  the  first 
class  of  buildings,  especially,  a  multitude  of  styles  and  a  variation  of  con- 
ditions of  use,  as  great,  almost,  as  the  differences  existing  between  any  of 
the  classes  chosen  that  might  influence  the  selection  of  material  for  con- 
struction. 

Aside  from  local  conditions  the  following  are  of  most  importance  in  de- 
termining the  relative  merits  of  brick  and  concrete  for  use  in  any  of  the 
above  classes  of  structures: 

1st.  Comparative  cost,  both  in  construction  and  in  maintenance. 
2nd.  Safety. 
*       3rd.  Durability. 

4th.  Fire  resisting  qualities. 
5th.  Susceptibility  of  alteration. 

6th.  Adaptability  to  architectural  treatment  including  the  feature  of  artis- 
tic design.  1 

Here  again  the  list  of  factors  that  govern  in  choosing  the  material  for 
any  particular  instance  might  be  extended  indefinitely  and  a  factor  that 
would  practically  control  the  situation  in  one  instance,  might  be  a  negligible 
quantity  in  another  case. 

The  Committee  attempted  to  collect  information  regarding  the  prac- 
tices with  respect  to  these  matters,  and  to  ascertain  as  far  as  possible  any 
results  either  satisfactory  or   unsatisfactory  that   would   tend   to   show  the 
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merits  of  either  of  the  materials  to  meet  the  varying  conditions  imposed  upon 
them  in  the  different  groups  of  structures. 

Economy  is,  of  course,  the  most  important  consideration  and  with  the 
increased  standardization  of  structures  throughout  the  country  the  more  per- 
manent structures,  generally,  prove  the  most  economical.  If  cheapness  of 
first  cost  is  the  controlling  factor,  or  if  structures  are  of  a  temporary  nature, 
wooden  structures  should  be  used.  Wooden  construction  is  still  the  cheap- 
est in  all  instances,  except  perhaps  on  isolated  roads  so  far  removed  from 
the  sources  of  timber  supply  that  freight  charges  make  the  cost  of  lumber 
approximately  equal  to  that  of  other  materials.  It  is  not,  however,  consid- 
ered that  this  subject  embraces  anything  other  than  a  direct  comparison  of 
the  merits  of  brick  and  concrete  to  rneet  such  requirements  as  cither  may  be 
used  for  and,  therefore,  any  application  of  one  material  to  uses  wherein  the 
other  is  totally  excluded  is  not  considered.  As  both  of  these  materials  are 
adapted  generally  only  to  permanent  construction,  we  have  considered  this 
subject  as  confined  to  permanent  structures. 

•PASSENGER    AND    COMBINATION    PASSENGER    AND   FREIGHT 

STATIONS. 

As  was  stated  before,  each  class  of  buildings  has  points  in  common  with 
the  other  classes,  so  that  all  common  points  will  be  treated  under  this  head 
and  only  those  points  applying  to  individual  types  will  be  discussed  in  the 
remaining  classes. 

Either  brick  or  concrete  may  be  used  with  satisfactory  results  in  the 
construction  of  passenger  stations.  Brick  has  been  in  successful  use  for 
many  years  while  the  use  of  concrete  has  been  steadily  growing  for  several 
years.  For  foundations  of  all  kinds  concrete  is  superior  to  all  other  kinds  of 
material  as  it  is  cheaper  and  stronger.  By  the  use  of  reinforced  concrete  the 
bearing  area  may  be  increased  when  necessary  without  great  additional  ex- 
pense. For  walls  above  foundations  there  is  not  much  difference  in  cost  be- 
tween plain  concrete  and  good  brick  construction  for  the  ordinary  sizes  of 
station  buildings,  costing  up  to  $15,000  or  $20,000.  For  one  story  buildings 
of  this  size  and  where  not  more  than  one  building  of  the  same  size  and  shape 
is  likely  to  be  erected  in  any  one  season  on  the  same  division  there  is  little 
opportunity  to  effect  any  economy  by  using  the  forms  over  again. 

Where  variety  of  design  is  desired  this  can  be  effected  by  a  combina- 
tion of  brick  and  concrete  in  the  walls,  using  concrete  for  the  frame,  columns, 
etc.,  and  brick  for  the  walls,  pilasters  and  general  decorative  treatment. 
There  will  be  little  if  any  excess  cost  in  this  type  of  construction  and  vcrr 
pleasing  results  may  be  obtained.  Several  railroads  have  used  this  type  of 
construction  to  a  limited  extent  with  good  results.  Care  must  be  taken  to 
maintain  good  proportions  by  not  allowing  too  much  exposed  concrete  and 
to  make  a  judicious  selection  of  colors  to  obtain  pleasing  and  harmonioos 
results.  The  building  must  likewise  be  adapted  to  its  environment  to  grrt 
complete  satisfaction. 

Buildings  having  solid  monftlithic  concrete  walls  are  harder  to  heat  in 
cold  weather  than  if  built  of  brick,  even  though  air  space  is  provided  by 
furring  on  the  inside.  Special  precautions  must  be  taken  to  secure  good  ven- 
tilation to  avoid  dampness  for  in  wet  weather  concrete  absorbs  a  great  deal 
of  moisture  which  gives  the  structure  a  rather  disagreeable  appearance.  A 
great  deal  of  dirt  will  accumulate  on  tlie  outside  walls  at  such  times  and 
much  permanent  discoloration  results.  In  dry  climates  this  objection  docs 
not  exist  to  as  great  an  extent  and  for  this  reason  as  well  as  from  the  fact 
that  the  natural  color  of  concrete  harmonizes  with  the  landscape  in  dry 
countries,  concrete  gives  better  satisfaction  in  such  climates. 

Monolithic  walls  can'  be  constructed  with  air  spaces  and  insulation  in 
the  walls  so  that  dampness  may  be  kept  out  and  less  difficulty  is  experienced 
in  keeping  the  rooms  warm,  but  such  construction  is  expensive  and  not  in 
general  use.    It  could  not  be  recommended  for  buildings  of  this  type. 

Another  type  of  construction  that  has  given  good  results  is  the  con- 
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linuaiion  of  the  concrete  wall  above  the  foundation  up  to  the  height  of  the 
window  sills  and  the  use  of  brick  above.  This  much  of  the  wall  is  generally 
plain  and  is  not  cut  by  openings  other  than  doors,  so  that  it  needs  no  orna- 
mcntaiion  or  finish.  It  can  be  constructed  comparatively  cheaply  and  should 
be  placed  at  the  same  time  'that  the  foiitidation  is  placed.  This  can  be 
rerom mended  as  good  practice. 

The  unit  construction  system  or  the  process  of  casting  walls  in  sections 
in  moulds  laid  on  the  ground  and  afterwards  placing  the  sections  in  position 
by  means  of  a  derrick  is  being  developed.  Il  is  especially  suited  to  one  story 
structures  of  large  area  and  of  such  nature  that  the  walls  can  be  designed 
10  consist  of  a  niunber  of  bays  of  the  same  size.  This  method  has  not  as 
yet  been  adopted  for  structures  of  the  size  and  type  of  passenger  stations, 
and  does  not  appear  to  have  any  advantages  for  ordinary  construction  of 
ihis  type. 

On  the  Wabash  Railroad  small  passenger  stations  have  been  constructed 
in  which  the  walls  are  built  of  solid  concrete  to  the  bottom  of  the  windows 
and  of  frame  with  cement  stucco  finish  above  this.  This  type  has  been  re- 
ported as  giving  good  satisfaction  in  this  class  of  buildings.  Owing  to  the 
lightness  of  the  super  walls  the  concrete  above  the  foundation  is  only  nine 
in.  (hick.  The  cost  of  such  a  building  does  not  greatly  exceed  that  of  wooden 
bitlldings  having  equally  good  foundations  and  other  features  to  correspond. 
Plans  of  this  type  and  cost  as  estimated  by  Mr.  A.  O.  Cunningham,  chief 
engineer  of  the  Wabash,  are  included  in  this  report.  This  building  possesses 
(he  merit  of  being  more  nearly  fireproof  than  a  frame  building.  If  appear- 
ance is  considered  care  must  be  taken  to  select  a  roof  in  harmony  with  the 


Concrete  Passenger  Station  at  Gary.  Intl. 

walls.     On  the  Wabash, metal  shingles  arc  used  and  with  satisfactory  results. 
.\  building  of  this  type  18ft.x42ft.  costs  about  $1'100  exclusive  of  platform. 

Concrete  blocks  properly  made  can  be  used  to  advantage  in  buildings 
r>f  medium  size.  When  walls  of  one  thickness  of  blocks  are  laid  up,  the  cost 
!■<  »  little  less  than  the  cost  of  brick.  The  cost  of  buildings  of  this  sort  will 
he  about  30  cents  per  superficial  foot  when  blocks  8  in.  thick  arc  used.  There 
ire  limitations,  however,  to  this  type  of  construction  and  to  be  most  econom- 
ical  the  building  must  be  designed  so  that  all  dimensions  shaU  be  multiples 
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of  the  size  of  the  blocks  used.  This  type  of  construction  can  be  carried  on 
in  cold  weather  as  well  as  brick  work.  Plain  blocks  having  flat  surfaces 
give  more  pleasing  results  artistically  than  blocks  moulded  in  imitation  of 
stone.  Concrete  blocks  cannot  be  made  to  look  like  stone  and  any  attempt 
to  do  so  results  unfavorably.  Concrete  blocks  are  subject  to  discoloration 
the  same  as  monolithic  work  and  from  the  standpoint  of  appearance  brid 
work  is  superior.  Otherwise  there  is  not  much  choice  between  the  two  for 
use  in  moderate  sized  plain  structures. 

For  use  in  larger  buildings,  the  cost  of  which  exceeds  $50,000,  splendid 
results  have  been  obtained  by  the  use  of  concrete  throughout  the  entire  con- 
struction. The  Lake  Shore  and  Baltimore  &  Ohio  depot  at  Gary,  Ind,  is 
an  example  of  such  construction.  Such  results  as  were  here  obtained  could 
not  have  been  secured  had  brick  been  used.  In  this  particular  concrete  passes 
beyond  the  field  of  brick  and  enters  the  realm  of  stone  as  a  building  material 
This  example,  however,  should  stand  as  an  encouragement  to  the  use  of 
monolitic  concrete  in  less  pretentious  structures. 

From  the  standpoint  of  safety  there  is  no  difference  between  the  two 
classes  of  material  for  use  in  the  walls  of  passenger  stations  provided  per- 
fect workmanship  is  exacted  in  both  cases.  There  is  greater  danger  at  the 
present  time  of  defects  in  concrete  than  in  brick  walls  due  to  lack  of  exp^ 
rience  on  the  part  of  the  workman,  so  that  when  concrete  is  used  thoroi^ 
inspection  must  be  maintained  and  the  work  entrusted  only  to  foremen  who 
understand  thoroughly  the  nature  of  concrete  and  how  it  should  be  handled. 
Many  of  the  poor  results  obtained  where  concrete  has  been  used  are  at- 
tributable to  improper  handling  of  the  materials.  Owing  to  the  fact  that  con- 
crete construction  has  not  been  carried  on  long  enough,  foremen  and  work- 
men thoroughly  competent  to  handle  it  are  scarce,  while  not  so  much  diffi- 
culty is  encountered  in  securing  competent  bricklayers.  This  condition,  how- 
ever, should  not  act  as  a  deterrent  against  the  persistent  adaptation  of  con- 
crete to  all  its  possible  uses,  but  should  incite  caution  in  the  minds  of  those 
who  contemplate  new  departures  in  its  use  and  should  impress  upon  them 
the  necessity  of  a  thorough  understanding  of  all  the  principles  involved  in  the 
work  to  guard  against  disaster. 

From  the  standpoint  of  comparative  durability  there  is  no  choice  between 
concrete  and  good  brick.  Concrete  in  itself  would  undoubtedly  outlive  brick 
in  large  masses,  yet  owing  to  the  numerous  other  factors  that  determine  the 
life  of  a  building  of  this  sort  either  material  will  answer  equally  well. 

The  comparative  fire  resisting  qualities  of  concrete  and  such  brick  as 
may  be  used  in  building  work  is  somewhat  a  matter  of  conjecture  and  de- 
pends upon  the  character  of  the  fire.  If  a  building  has  wooden  floors,  ceil- 
ing and  roof  timbers,  a  fire  originating  on  the  inside  would  completely  destroy 
the  building  in  either  event.  If  the  building  is  practically  of  fireproof  con- 
struction throughout,  a  fire  such  as  might  occur  in  the  ticket  office  furni- 
ture would  not  damage  either  materially.  Either  type  would  act  equally  weD 
as  a  fire  retardent  from  fires  originating  outside  of  the  building.  Slight  fires 
might  be  liable  to  cause  the  surface  of  the  cement  to  scale  off,  whereas  brick 
would  not  be  damaged  at  all. 

Concrete  work  is  not  subject  to  extensive  alteration  and  where  altera- 
tion is  a  possible  factor  of  importance  brick  is  preferable. 

Considerable  has  been  said  about  the  qualities  each  of  these  materials 
has  that  lend  themselves  to  architectural  treatment.  There  is  no  material 
superior  to  good  brick  for  use  in  securing  plain,  durable  and  dignified  effects 
The  proper  arrangement  of  brick  to  give  a  good  appearance  to  a  buildfflf 
need  add  no  expense  to  the  construction.  The  beauty  of  many  brick  stations 
has  been  destroyed  or  seriously  marred  by  the  erection  of  ungainly  platforms 
around  the  building  proper  and  it  is  needless  to  add  that  if  the  surroundings 
of  a  building  are  not  made  harmonious  with  the  structure  itself  any  effort 
bestowed  upon  the  building  will  be  fruitless.  Brick  possesses  the  advantage 
of  many  fine  colors  that  lend  themselves  to  varied  treatment  Generally 
speaking  the  darker  and  softer  colors  are  most  readily  adapted  to  most  sit- 
uations and  are  never  injured  seriously  by  the  smoke  and  dirt  that  are  on- 
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avoidable  about  railroad  stations.  The  lighter  colored  bricks  likewise  give 
good  results  when  properly  chosen.  They  seem  to  be  best  suited  to  plain 
treatment  in  larger  buildings  when  good  straight  line  effects  may  be  had. 

Concrete  takes  its  beauty  from  its  appearance  of  strength  and  solidity. 
Its  architectural  treatment  should  be  confined  to  plain  surfaces,  straight  lines 
and  arched  effects  over  doors,  windows,  etc.  Paneling  can  be  used  to  ad- 
vantage in  some  places.  Where  covered  platforms  are  necessary  much  better 
effects  can  be  secured  if  the  sheds  are  supported  on  concrete  columns 
arched  over  to  support  the  root,  so  that  they  have  the  appearance  of  a 
continuous  part  of  the  building.  If  concrete  is  used  care  must  be  taken  to 
avoid  placing  any  ironwork  in  such  position  that  rust  can  be  carried  there- 
from over  the  surface  of  the  concrete  by  rain  for  if  it  is  serious  discolora- 
tion will  result. 

No  attempt  should  be  made  to  add  elaborate  details  such  as  orna- 
mental friezes,  cornices  or  capitals  to  small  or  medium  sized  stations.  This 
style  of  ornamentation  adds  materially  to  the  cost  of  the  structure  and  does 
not  improve  the  appearance.  Ornamentation  of  this  character  is  effective 
only  in  larger  buildings  where  massive  column  effects  and  other  features  of 
this  nature  can  be  secured  in  good  relative  proportions. 

FREIGHT  STATIONS  AND  WAREHOUSES. 

For  freight  stations  and  warehouses  many  of  the  principles  applying  in 
passenger  stations  are  found.  There  is  one  essential  difference,  however,  in 
the  fact  that  the  buildings  are  usually  larger.  Here  again  brick  has  been  in 
successful  use  for  many  years.  The  latitude  for  usmg  concrete,  however,  is 
wider  than  in  passenger  stations.  For  foundations  concrete  is  preferable  in 
all  cases.  For  one  story  buildings  reinforced  concrete  can  be  used  with 
advantage  in  columns  and  girders,  while  thin  curtain  walls  of  brick  or 
cement  plaster  on  metal  lath  are  especially  suitable.  The  unit  form  of  con- 
struction is  we'll  adapted  to  this  class  of  structure.  « 

The  chairman  of  your  committee  would  call  attention  to  a  concrete 
warehouse  of  the  Universal  Portland  Cement  Company  located  on  Elston 
Ave.  just  north  of  North  Ave.  in  Chicago  that  was  built  in  this  manner.  It 
is  well  constructed  and  probably  could  not  be  excelled  for  this  type  of 
construction.  The  particular  advantages  of  this  type  of  construction  are 
that  the  units  can  be  cast  in  these  moulds  at  less  expense  than  in  forms 
erected  in  place. 

If  the  sections  are  allowed  to  harden  and  cure  thoroughly  as  they  should 
be  before  being  erected  there  will  be  no  possibility  of  their  cracking  as 
might  occur  if  the  concrete  is  poured  in  place.  The  units  are  securely 
fastened  together  when  erected.  Although  requinng  a  somewhat  different 
equipment,  the  tnethod  of  erection  involves  practically  the  same  operation 
and  costs  the  same  as  elevating  the  wet  concrete  to  pour  it  in  forms  erected 
in  place.  The  fact  that  the  entire  side  of  the  mould  is  open  allows  more 
careful  placing  of  the  concrete  and  reinforcement  in  the  thinner  portions 
of  the  walls. 

If  it  is  desired  to  use  concrete  floors  and  roof  construction,  the  columns, 
frame,  pilasters,  beams,  etc.,  should  also  be  constructed  of  concrete.  The  cur- 
tain walls  may  be  either  of  brick,  hollow  tile,  reinforced  concrete,  or  concrete 
plaster  on  metal  lath.  The  latter,  however,  could  scarcely  be  recommended 
in  buildings  when  all  other  parts  are  of  heavy  concrete  construction  as  the 
saving  in  curtain  walls  would  be  a  doubtful  economy.  If  wooden  floors  and 
roof  construction  are  used,  there  is  little  choice  between  brick  or  concrete  for 
the  walls. 

ENGINE  HOUSES. 

The  factors  that  determine  the  choice  of  materials  for  engine  house  con- 
struction are  the  same  in  some  respects  as  they  are  in  other  buildings.  The 
experience  of  most  roads  has  been  that  their  engine  houses  have  been  out- 
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grown  and  have  had  to  be  replaced  on  account  of  inadequacy  to  meet  condi- 
tions rather  than  to  decrepitude,  so  that  while  this  condition  may  not  con- 
tinue to  be  true  of  the  future  to  so  marked  an  extent,  yet  the  factor  of  dura- 
bility of  material  is  secondary  to  first  cost. 

Considerable  progress  has  been  made  in  the  construction  of  engine  houses 
entirely  of  concrete.    When  it  is  desired  to  go  to  the  expense  of  making  the 
house  essentially  fireproof  by  making  the  roof,  girders  and  posts  of  con- 
crete and  the  use  of  metal  sash  and  fixtures,  as  much  as  possible,  then  with- 
out doubt  the  balance  of  the  construction  should  be  of  concrete.    Some  ob- 
jection has  been  raised  to  concrete  being  used  in  the  outer  wall  on  account 
of  the  damage  that  may  be  done  if  an  engine  should  accidentally  run  through. 
This  need  not  be  considered  except  that  the  wall  should  be  so  constructed 
that  if  this  should  happen  the  damage  would  be  confined  wholly  to  the  cur- 
tain wall  and  would  not  extend  to  the  pilasters  or  beams  supporting  the  roof. 
If  this  is  done,  no  greater  and  probably  not  as  great  damage  will  be  done  as 
would  occur  in  a  house  having  brick  in  ordinary  construction  in  the  outer 
walls.    Where  concrete  is  used  more  opportunity  is  given  for  window  spaces 
in  the  outer  wall.     As  a  matter  of  fact,  the  entire  space  between  pilasters 
down  to  the  level  of  the  tracks  has  been  and  may  readily  be  utilized  for  this 
purpose,  as  the  roof  support  can  be  carried  above  the  windows  from  pilaster 
to  pilaster  by  means  of  beams.    This  form  of  construction  gives  room  also 
for  considerable  economy  in  the  foundation  concrete  between  pilasters.  Care 
must  be  exercised  in* designing  houses  of  this  kind  to  properly  proportion  the 
foundation  to  withstand  the  jarring  action  of  the  locomotives  passing  in  and 
out  of  the  house.     The  foundations  and  pits  for  all  classes  6f  construction 
should  undoubtedly  be  of  concrete. 

If  the  interior  and  roof  construction  are  to  be  of  timber  the  outer  walls 
above  the  foundation  or  at  least  above  the  bottom  of  the  windows  can  be 
built  of  sufficient  strength  more  economically  of  common  brick  than  they  can 
be  of  concrete.  It  will  be  advisable  from  the  standpoint  of  safety  to  con- 
struct fire  walls  in  houses  of  this  type  of  more  than  15  stalls.  These  can  be 
built  more  economically  of  hollow  tile  although  brick  is  generally  used. 
When  the  construction  is  fireproof  throughout  fire  walls  may  be  omitted, 
although  they  will  be  of  advantage  in  the  warming  of  houses,  especially,  if 
they  are  heated  by  the  hot  air  system.  It  is  needless  to  state  that  greater 
economy  in  the  use  of  concrete  can  be  effected  in  the  largest  houses  admitting 
of  using  the  form  lumber  several  times. 

SHOPS. 

Reinforced  concrete  is  particularly  well  adapted  for  use  in  the  construc- 
tion of  shop  and  power  house  buildings.  Either  plain  or  reinforced  concrete 
should  be  used  throughout  for  foundations,  both  for  the  building  proper  and 
for  the  machinery.  If  the  most  durable  fireproof  buildings  are  desired  re- 
inforced concrete  should  be  used  throughout  the  entire  construction.  A 
peculiar  advantage  possessed  by  this  type  of  construction  lies  in  the  freedotn 
from  vibration  caused  by  machinery.  In  one  story  buildings,  especially,  cur- 
tain walls  may  be  constructed  of  cement  plaster  that  will  answer  the  pur- 
pose as  well  as  solid  construction  and  at  less  cost  Here  also  the  unit  con- 
struction method  can  be  followed  to  advantage  as  buildings  of  this  class  will 
naturally  be  designed  in  bays  of  identical  proportions. 

Hollow  concrete  blocks  have  also  been  used  to  advantage  in  shop  and 
power  house  construction.  The  air  spaces  in  the  blocks  serve  the  very  useful 
purpose  of  keeping  out  moisture  and  retaining  the  warmth,  and  thus  o>*cr- 
come  to  a  great  extent  two  of  the  most  objectionable  features  of  solid  con- 
crete in  building  construction.  For  buildings  of  any  great  size  the  blodcs 
should  be  larger  than  the  ordinary  blocks  and  of  heavier  proportioos 
throughout.  The  design  of  the  building  will  determine  the  proper  dimen- 
sions, but  for  walls  25  ft.  or  more  in  height  the  blocks  should  be  at  least  12 
in.  thick.     Monolithic  foundations  should  be  used  and  also  either  monotito 
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pilasters  should  be  adopted  or  solid  blocks  used  to  properly  carry  the  load 
at  points  where  girders  and  beams  are  supported.  If  the  blocks  are  made  on 
the  job  they  can  be  cast  solid.  Where  some  ornamentation  is  desired  window 
sills,  lintels,  copings,  arches,  etc.,  can  be  cast  solid  in  moulds  with  good 
effect  and  the  walls  may  be  bush  hammered.  This  adds  to  the  cost,  of 
course,  but  may  not  be  inconsistent.  The  circumstances  in  each  case  and 
the  effect  desired  should  govern  the  treatment.  The  Committee  considers 
it  proper  to  recommend  that  attention  should  be  paid  to  appearance  and 
proper  treatment  given  in  each  structure  built  no  matter  for  what  purpose 
to  secure  a  dignified  harmonious  aspect,  but  it  does  not  recommend  any 
"gingerbread"   work. 

It  is  our  opinion  that  in  the  matter  of  cost  of  buildings  of  this  class  that 
the  outer  walls  can  be  buil^  cheaper  of  common  building  brick  costing  from 
$6  to  $8  per  thousand  and  that  the  use  of  brick  is  safer  if  we  consider  the 
possibility  of  danger  from  poor  workmanship.  By  the  use  of  concrete  foun- 
dation, brick  walls  and  cement  tile  roofs,  supported  by  steel  trusses  results 
as  satisfactory  as  could  be  desired  can  be  had. 

For  floors  in  such  buildings  neither  brick  nor  concrete  has  proven  en- 
tirely satisfactory.  Creosoted  wooden  blocks  on  a  concrete  base  are  being 
tried  and  seem  to  be  proving  satisfactory.  In  some  cases  second  hand  bridge 
timbers  have  been  cut  up  and  used  on  a  sand  or  cinder  base.  These  give 
good  satisfaction  while  new,  but  do  not  last  as  long  as  could  be  desired.  Mr. 
Riney,  foreman  of  bridges  and  buildings  of  the  C.  &  N.  W.,  who  has  had 
a  lifetime  of  experience  in  this  work,  recommends  wooden  blocks  on  a  con- 
crete foundation  with  a  sand  cushion  between  as  the  most  satisfactory  type 
of  floor  in  shops  and  engine  houses. 

INTERLOCKING  TOWERS. 

For  interlocking  towers  either  concrete  or  brick  may  be  used  to  good  ad- 
vantage. For  this  class  of  buildings  the  most  economical  construction  seems 
to  be  the  use  of  solid  columns  at  the  corners  and  light  curtain  walls  between. 
Concrete  is  well  adapted  to  this  purpose  although  brick  may  be  used  in  the 
same  manner.  The  importance  of  fire-proofing  interlocking  towers  is  -a 
strong  factor  in  their  construction  and  is  receiving  more  attention  than 
formerly. 

OIL  HOUSES,  TOOLHOUSES,  ETC. 

Buildings  of  this  class  can  be  constructed  of  either  material.  For  the 
smaller  sizes  cement  plaster  is  recommended  as  preferable  to  either  brick  or 
concrete.  Its  cost  is  less  and  it  answers  every  purpose  equally  as  well  as  the 
most  expensive  solid  construction.  Cement  blocks  of  the  ordinary  building 
size  have  been  used  and  while  good  results  are  obtained,  they  are  more  ex- 
pensive than  necessary.  For  larger  oil  houses  and  store  houses  such  as  are 
ordinarily  required  at  important  division  headquarters,  heavier  construction 
is  necessary  and  should  be  either  of  brick  or  reinforced  concrete.  The  floors, 
foundations  and  roof  should  be  of  concrete,  while  there  is  no  choice  between 
the  two  materials  for  the  walls. 

OTHER  BUILDINGS. 

In  the  construction  of  office  buildings,  grain  elevators,  docks  and  other 
structures  no  general  rule  can  be  applied.  Concrete  is  coming  into  favor  for 
use  in  the  construction  of  elevators  and  docks.  Brick  has  never  been  used 
to  any  great  extent  in  either  of  these  cases.  All  kinds  of  materials  have 
l>een  used  for  office  buildings  but  brick  is  still  preferable.  There  is  nothing 
peculiar  about  a  railroad  office  building  that  would  differentiate  it  from  any 
^thi€r  office  building  and  local  conditions  and  practice  will  govern  largely 
in    the  selection  of  material. 
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CINDER  PITS  AND  TURNTABLE  FOUNDATIONS. 

For  this  class  of  structures  concrete  is  preferable  under  ordinary  cir- 
cumstances. Cinder  pits  should  be  paved  with  a  good  fire  resisting  brick. 
Brick  will  not  only  withstand  the  effect  of  hot  cinders  and  the  water  used 
to  quench  the  fire  for  a  longer  time,  but  may  also  be  renewed  when  it  gives 
out.  Cinder  concrete  has  been  recommended  as  not  subject  to  so  great  dis- 
integration as  stone  or  gravel  concrete  when  subjected  to  these  conditions, 
but  it  is  the  opinion  of  the  Committee  that  the  safer  method  is  to  pave  the 
pit  with  brick.  Whether  or  not  the  sidewalls  should  be  lined  with  brick 
depends  upon  how  severely  they  are  likely  to  be  heated.  This  will  depend 
upon  the  size  of  the  pit,  and  upon  whether  or  not  the  cinders  can  be  removed 
before  they  pile  up  against  the  walls.  Brick  for  the  entire  construction  of 
cinder  pits  could  not  be  recommended. 

Turntable  walls  and  center  piers  should  not  be  built  of  brick.  Concrete 
is  suitable  for  this  construction.  If  the  pit  is  to  be  paved  it  may  be  done 
either  with  brick  or  concrete.  One  feature  of  turntable  construction  to  be 
considered  is  that  in  the  past  it  has  been  frequently  necessary  to  replace  tables 
that  have  become  too  short  before  their  full  life  is  secured,  thus  necessitating 
the  construction  of  new  circle  walls.  If  this  is  anticipated  concrete  should 
not  be  used.  In  this  event  it  would  be  better  to  build  the  wall  of  rubble 
masonry. 

PLATFORMS  AND  WALKS. 

For  walks  the  accepted  practice  where  the  walks  are  used  almost  ex- 
clusively if  not  whoMy  by  pedestrians  is  a  five  or  six  inch  cement  concrete 
on  a  cinder  base  constructed  in  accordance  with  ordinary  sidewalk  spcafi- 
cations. 

For  platforms  there  seems  to  be  a  great  diversity  of  opinion.  The  two 
principal  objections  to  concrete  are  that  when  wet  it  is  slippery  and  conse- 
quently more  or  less  dangerous  and  that  when  cracked  by  frost,  falling  bag- 
gage or  other  causes  it  is  difficult  to  repair. 

One  objection  to  brick  is  that  a  brick  platform  is  likely  to  become  un- 
even and  may  cause  passengers  to  stumble  and  in  this  way  be  dangerous. 
Another  is  that  it  is  harder  to  truck  over  on  account  of  its  greater  resistance 
to  traction  and  is  more  likely  to  shake  baggage  off  the  trucks. 

There  are  three  general  types  of  construction  in  general  use  in  the 
construction  of  what  may  be  called  permanent  platforms. 

1st.  Vitrified  brick  on  a  gravel  or  cinder  base.  This  base  should  not 
be  less  than  6  in.  thick  and  should  be  as  much  as  12  in.  under  some  condi- 
tions. Platforms  of  this  type  can  be  built  for  nine  cents  per  sq.  ft.  exclusive 
of  curb.  Either  timber  or  concrete  curb  may  be  used,  although  concrete 
is  preferable.  This  type  can  be  recommended  for  way  stations  where  not 
more  than  ten  trains  per  day  stop  and  at  suburban  stations  where  a  compara- 
tively small  amount  of  baggage  is  handled. 

2nd.  Cement  platforms  5  to  6  in.  thick  on  cinder  filling  6  in.  or  more  In 
depth.  Such  platforms  cost  13  cts.  per  sq.  ft.  To  make  these  safe  they  should 
be  finished  with  a  wooden  float  and  not  troweled.  Such  platforms  will  not 
become  slippery  even  when  wet.  The  greater  danger  will  be  experienced 
when  the  platform  is  covered  with  a  light  snowfaW  or  heavy  frost,  but  these 
conditions  will  make  any  platform  more  or  less  slippery.  Concrete  curbs 
should  be  provided  adjacent  to  the  tracks  and  driveways  but  they  are  not 
necessary  elsewhere.     Such  platforms  will  serve  for  all  classes  of  stations, 

3rd.  Vitrified  brick  on  a  concrete  base.  This  type  of  platform  requires 
a  curb  and  will  cost  about  16  cts.  per  sq.  ft.  It  can  be  recommended  only  at 
very  busy  stations  where  a  great  amount  of  trucking  is  going  on. 

None  of  these  types  should  be  used,  except  on  thoroughly  settled  foun- 
dations if  it  can  be  avoided.  On  new  embankments  some  temporary  con- 
struction should  be  used  if  possible.  If  absolutely  necessary  to  have  some 
better  sort  of  platform  the  first  type  is  preferable,  on  account  of  the  fact  that 
the  brick  may  be  removed  and  uneven  places  leveled  up.     All  these  classes 
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require  the  same  drainage  provisions.  For  large  terminals  concrete  plat- 
forms covered  with  asphalt  are  used.  The  cost  of  the  concrete,  of  course, 
varies  with  the  depth.  The  asphalt  coating  applied  about  1J4  in.  thick  will 
cost  20-25  cts.  per  sq.  ft.  It  provides  a  good  wearing  surface  but  should  not 
be  subjected  to  any  more  severe  trucking  than  can  be  avoided.  Rubber  tired 
truck  wheels  should  be  used.  It  is  of  course  possible  to  mix  the  mastic  so 
that  it  will  be  hard  enough  to  stand  severe  trucking,  but  if  it  is  desired  to 
secure  a  resilient  surface  for  walking  on  it  should  be  understood  that  the 
consistency  most  favorable  for  this  purpose  will  not  admit  of  very  hard 
trucking. 

Freight  platforms  can  be  built  most  advantageously  of  concrete.  They 
may  be  elevated  to  any  height  desired.  The  side  supports  should  be  carried 
down  below  the  level  of  the  ground  and  safe  foundations  provided.  The  in- 
terior space  should  be  filled  with  earth  or  gravel  thoroughly  compacted. 
Most  roads,  however,  still  use  timber  construction;  it  is  cheaper  for  elevated 
platforms,  especially,  and  can  be  renewed  from  time  to  time  at  less  expense 
where  second  hand  bridge  timber  is  available  for  the  purpose.  Elevated  con- 
crete platforms  cost  from  $.80  to  $1.00  per  sq.  ft. 

For  miscellaneous  platforms  for  use  in  coach  cleaning  yards,  etc.,  where 
permanent  construction  is  desired  concrete  is  best.  *  These  platforms  are 
constructed  the  same  as  sidewalks. 
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APPENDIX. 

EXTRACTS  FROM  LETTERS  RECEIVED. 

The  following  are  extracts  from  letters  received  from  members  in  re- 
sponse to  circular  letter  sent  out  by  the  conunittee: 

F.  Ingalls,  supervisor  of  bridges  and  buildings,  N.  P.  Ry.: — ^We  have  no 
buildings,  and  only  one  platform,  on  my  division  built  of  concrete.  This 
platform  was  built  some  12  years  ago  at  the  Bismarck,  N.  D.,  passenger  sta- 
tion. It  is  16  ft  wide  along  the  track  and  700  feet  long,  and  consists  of  blocks 
two  ft.  square  on  a  concrete  foundation.  It  was  built  by  contract  at  the 
same  time  the  depot  was  constructed.  We  have  had  quite  a  little  trouble 
with  this  platform  due  to  failure  of  blocks  and  I  am  of  the  opinion  that  in 
the  near  future  we  will  have  to  replace  it  with  brick,  which  I  think  will 
give  better  satisfaction  than  the  concrete  walk  is  giving.  We  have  several 
cinder  pits  built  of  concrete  and  so  far  they  have  given  very  good  satisfac- 
tion.    I  am  unable  to  give  any  detailed  cost  of  same. 

A.  M.  Van  Auken,  chief  engineer,  Memphis,  Dallas  &  Gulf  R.  R. : — Re- 
inforced concrete  seems  to  be  the  coming  form  for  factory  buildings,  ware- 
houses and  shops.  Brick  will  always  be  used  for  many  classes  of  build- 
ings. To  my  mmd  the  brick  curtain  wall  is  as  good  in  a  reinforced  concrete 
frame  building  as  concrete.  A  form  of  construction  has  been  used  quite 
largely  on  the  Wabash  and  Kansas  City  Southern  which  when  the  cost  of 
the  building  is  an  item  seems  to  be  in  advance  of  anything  so  far  developed. 
On  the  Wabash  the  building  is  of  solid  concrete  to  a  height  of  about  five 
ft.  above  the  platform,  above  which  is  a  wooden  frame  covered  with  cement 
plaster.  The  roof  is  covered  with  tin  shingles,  making  a  very  handsome 
building,  which  costs  about  the  same  as  a  wooden  station  with  shingle  roof, 
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well  painted.  The  Kansas  City  Southern  building  is  similar,  but  is  covered 
with  a  prepared  roofing  felt.  It  would  seem  that  these  are  worthy  of  the 
study  of  those  wishing  a  cheaper  form  of  construction  than  solid  brick.  In 
considering  the  brick  veneer  the  fact  should  never  be  overlooked  that  there 
is  no  possible  way  of  securing  any  union  between  the  wooden  frame  and 
brick  shell  and  that  the  brick  merely  takes  the  place  of  wooden  weather- 
boarding.  As  the  brick  has  not  the  strengthening  power  for  the  frame,  which 
weatherboarding  has,  it  is  necessary  to  make  the  frame  stronger  or  the  build- 
ing will  soon  shed  its  covering  of  brick.  Brick  seems  superior  to  concrete 
for  station  platforms.  A  concrete  platform  will  develop  holes  under  the 
impact  of  faMing  trunks  and  freight  and  it  seems  impossible  to  patch  a  hole 
in  a  concrete  platform  so  it  will  remain  and  the  hole  grows  steadily  larger. 

R.  J.  Bruce,  superintendent  of  buildings,  M.  P.  Ry. : — We  have  several 
buildings,  including  a  roundhouse  and  power  house  built  of  concrete,  also  two 
tank  supports,  neither  of  which  shows  any  economy,  the  latter  being  much 
more  expensive  than  even  steel  supports.  We  have  also  built  several  smaMer 
buildings  such  as  oil  houses,  etc.,  generally  at  outlying  points  where  brick- 
layers were  not  available.  Where  brick  fit  for  building  purposes  can  be  se- 
cured for  $4  per  thousand  for  backing  and  from  $7  to  $9  per  thousand  for 
face,  I  see  no  economy  in  concrete  buildings  when  built  according  to  present 
methods.  The  durability  of  brick  is  well  known  while  that  of  concrete  is 
yet  to  be  demonstrated.  There  is  more  chance  for  fraud  in  concrete  con- 
struction than  in  brick.  Reinforced  concrete  will  stand  more  fire  than  ordi- 
nary concrete.  In  case  of  fire  ordinary  concrete  walls  will  suffer  as  much 
as  brick,  but  there  will  be  some  salvage  from  brick  while  concrete  will  cause 
more  expense  in  tearing  out  with  no  salvage.  Brick  oflfers  the  best  oppor- 
tunity for  remodeling.  Concrete  buildings  for  railroads  will  b«»rae 
economical  and  practical  only  after  a  full  set  of  standard  plans  arc  made 
and  with  a  view  of  economy  in  building  forms  and  after  the  unit  plan  rather 
than  monolithic  is  adopted.  Stations  could  all  be  built  on  the  same  archi- 
tectural plans,  with  the  sizes  regulated  by  the  number  of  different  units, 
and  the  same  may  be  said  of  all  buildings.  I  see  no  economy  in  building  a 
frame  wall,  filling  it  with  concrete  and  then  tearing  down  the  frame  When 
the  body  is  large,  such  as  in  foundations  and  piers,  the  form  charges  do  not 
enter  into  it  so  heavily. 

F.  C.  Osborn,  civil  engineer^  Cleveland: — In  our  opinion  concrete  and 
reinforced  concrete  can  with  advantage  be  used  in  all  of  the  structures  un- 
der consideration  by  the  committee,  so  far  as  the  frame  work  of  the  build- 
ing is  concerned,  at  least.  We  do  not  think  it  advisable  to  use  concrete  for 
the  entire  construction  except  perhaps  in  a  few  cases.  Passenger  stations, 
and  even  freight  stations  and'  warehouses  as  well  as,  in  many  cases,  engine 
houses  and  shops,  can  be  built  at  as  low  cost  with  as  great  durability  and 
fire  resisting  qualities,  with  greater  susceptibility  of  alteration  and  with  con- 
siderably greater  adaptability  of  architectural  treatment  when  built  of  re- 
inforced concrete  frame,  columns,  girders,  floors,  roofs,  etc.,  with  brick  walk 
pilasters  and  decorative  treatment. 

Such  small  buildings  as  interlocking  towers,  light  houses,  tool  houses, 
etc.,  can  be  more  advantageously  built  with  reinforced  concrete  frames  and 
walls  constructed  of  Portland  cement  pflaster  on  some  form  of  metal  rem- 
forcement.  Brick  is  obviously  unsuited  to  such  work  in  most  cases  and  con- 
crete, except  for  the  frame,  is  unnecessary. 

F.  E.  Schall,  bridge  engineer,  Lehigh  Valley  R.  R. :— In  my  opinion 
the  preference  should  be  given  in  the  following  order: 

Brick. 

Brick  alone  or  in  combination  with  plain  stone  trimming  such  as  lintels, 
sills,  copings,  etc.,  is  particularly  susceptible  for  a  plain,  durable  and  digni- 
fied treatment.  In  combination  with  cut  stone  or  terra  cotta,  mouldings  aiKl 
ornamentation,  brick  is  particularly  good  and  susceptible  of  any  desired  artis- 
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tic  treatment,  especially  if  good  judgment  is  exercised  in  the  selection  of  the 
various  grades,  colors  and  shapes  of  brick  now  on  the  market  As  to  dura- 
bility, maintenance  and  freedom  from  serious  discoloration  by  the  elements, 
brick  should  rank  as  No.  1. 

Hollow  Tile  With  Stucco  Finish. 

Hollow  tile  as  now  manufactured  for  the  building  trades  is  made  in  an 
almost  unlimited  number  of  forms  for  walls,  partitions,  sills,  window  jambs, 
window  lintels,  etc.,  and  in  combination  with  concrete  and  reinforcement  it 
should  rank  as  the  very  highest  where  a  moderate  sized  building  is  con- 
templated, with  the  required  features  of  moderate  cost,  fire  retarding  quali- 
ties, maintenance,  and  a  reasonable  amount  of  artistic  treatment.  Also  in 
combination  with  brick,  stone  or  terra  cotta,  some  of  the  most  artistic  houses, 
stations,  etc.,  in  the  country  have  been  built.  However,  tile  is  particularly 
liable  to  discoloration  from  the  elements  or  various  other  causes  such  as 
efflorescence,  unequal  grades  of  cement  or  aggregates  used  in  the  stucco, 
and  it  is  almost  impossible  to  remedy  this  except  by  the  application  of  some 
of  the  various  paints  now  made  for  this  purpose.  As  this  is  expensive  and 
also  destroys  the  texture  of  the  original  soft  effect  of  the  stucco  finish  in  a 
short  time  it  invariably  leaves  a  very  unsightly  looking  structure.  At  the 
same  time  this  is  rather  an  expensive  proposition,  for  maintenance  after  the 
original  outlay,  especially  if  the  appearance  of  the  structure  is  to  be  con- 
sidered. 

Concrete. 

Concrete  is  so  well  known  that  there  is  little  to  say  except  that  it  must 
be  confined  to  straight  lines  as  far  as  possible  in  building  work  if  a  reason- 
able expenditure  is  contemplated.  All  attempts  at  ornamental  treatments 
with  concrete  itself  are  more  or  less  expensive  according  to  the  design,  es- 
pecially if  tooled,  washed,  or  bush  hammered.  The  same  objections  to 
discoloration  apply  as  for  stucco  work.  Where  no  ornamentation  is  desired, 
but  a  plain  neat  fireproof  building  is  required  for  a  warehouse,  tool  house, 
signal  tower,  freight  house,  etc.,  it  is  particularly  desirable  from  a  main- 
tenance standpoint,  if  the  susceptibility  to  discoloration  is  not  to  be  con- 
sidered. 

W.  F.  Strouse,  assistant  engineer,  B.  &  O.  R.  R. : — The  class>  of  ma- 
terial used  in  railway  structures  should  always  depend  upon  the  purpose  for 
which  it  is  to  be  used,  whether  temporary  or  permanent.  If  the  work  is  to 
be  of  a  temporary  nature  concrete  should  not  be  used  under  any  circum- 
stances and  brick  only  should  be  used  to  meet  city  ordinances  bearing  on  fire 
restirictions  or  insurance  requirements.  In  razing  concrete  structures  prac- 
tically no  salvage  can  be  counted  upon,  while  brick  structures  will  net  30 
per  cent  or  more  of  the  original  value  of  the  material.  Permanent  railroad 
structures  should  generally  be  built  larger  than  the  business  at  the  time 
w'ould  seem  to  warrant,  as  it  frequently  outgrows  the  structure  long  before 
renewal  is  necessary.  This  is  especially  true  in  engine  houses  which  cannot 
well  have  the  spans  increased  to  meet  the  increased  length  of  locomotives. 
TThe  same  is  true  in  a  less  degree  in  both  freight  and  passenger  stations,  which 
are    seldom  designed  to  provide  for  future  extensions. 

While  there  is  a  steady  growth  in  the  use  of  concrete  for  railroad  struc- 
tures, I  feel  it  will  ntfver  replace  brick  as  a  general  building  material,  but 
that  we  will  find  a  combination  of  the  two  preferable.  The  use  of  concrete 
in  foundations  will  undoubtedly  increase,  but  more  satisfactory  results  will  be 
obtained  by  the  use  of  brick  for  all  exposed  walls.  The  use  of  concrete  floors 
in  certain  kinds  of  buildings,  particularly  where  the  service  is  severe,  has 
gained  considerable  headway;  but  creosote  blocks  are  likely  to  replace  con- 
crete  for  this  purpose. 

Tn  the  construction  of  roundhouses  concrete  is  used  very  extensively  in 
the    foundations,  pipe  ducts  and  fire  and  drop  pits;  but  outside  of  some  re- 
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inforced  concrete  lintels  the  siHs,  exterior  walls  and  fire  walls  are  generally 
built  of  brick.  Oil  houses  and  terminal  storehouses  should  be  constructed 
of  a  combination  of  brick  and  reinforced  concrete,  both  from  a  standpoint 
of  durability  and  for  fire  resisting  qualities. 

Cinder  pits  can  be  built  to  very  good  advantage  of  concrete  except  that 
those  portions  which  come  in  contact  with  hot  cinders  should  be  lined  with 
vitrified  brick,  as  the  sudden  chilling,  when  wetting  down  the  cinders,  is  liable 
to  cause  considerable  injury  to  the  concrete  if  not  protected  by  brick-work. 
Brick  platforms  with  concrete  curbs  are  now  used  very  extensively  at 
smaller  stations  and  at  points  where  changes  are  likely  to  be  made,  as  al- 
terations can  be  made  in  brick  platforms  with  comparatively  little  loss  of 
material.  Concrete  platforms  are  preferable  in  the  larger  stations  where  large 
trucking  is  done  and  where  they  are  covered.  Platforms  of  either  brick  or 
concrete  are  dangerous  when  covered  with  snow  or  ice,  but  brick  platforms 
arc  rougher  than  concrete  and  consequently  preferable  where  exposed.  In 
the  ordinary  platform  there  is  little  difference  in  cost  between  brick  and 
concrete,  for  what  is  saved  in  the  brick  work  is  lost  in  the  cost  of 
concrete  curbs  which  must  be  used,  while  concrete  platforms,  in  many  in- 
stances, can  be  constructed  without  the  use  of  curbs.  This  is  especially  true 
in  coach  cleaning  yards  where  a  platform,  say  five  feet  in  width,  can  be  con- 
structed between  the  tracks  on  top  of  the  cinder  ballast,  bringing  the  top  of 
the  platform  to  the  same  elevation  as  the  top  of  the  rail,  the  cinders  having 
first  been  thoroughly  compacted  to  the  top  of  the  tie. 

In  regard  to  the  relative  cost  of  brick  and  concrete  construction  it  is 
found  that  the  cost  of  forms  for  concrete  in  most  instances,  offsets  the  saving 
in  cost  of  the  material,  particularly  when  the  walls  are  thin  and  architectural 
treatment  is  considered.  If  properly  constructed,  one  material  should  be  as 
safe  as  the  other.  While  we  have  no  definite  information,  a  good  quality 
brick  structure  should  outlast  ^  similar  structure  of  concrete. 

The  fire  resisting  qualities  of  brick  are  greater  than  those  of  concrete, 
on  account  of  the  deterioration  of  most  kinds  of  stones  when  subjected  to 
intense  heat.  The  Baltimore  fire,  however,  demonstrated  the  fact  that  good 
reinforced  concrete  will  withstand  severe  heat  with  little  damage.  Concrete 
is  not  so  susceptible  of  alteration  as  brick.  New  concrete  does  not  bond  well 
with  old  and  it  is  extremely  difficult  to  effect  harmony  in  color.  Concrete,  if 
damaged  by  having  the  edges  or  corners  knocked  off,  is  very  difficult  to  re- 
pair, while  brick  work  can  very  readily  be  repaired  by  replacing  the  damaged 
brick  with  other  brick  of  the  same  character  and  quality.  Brick  work  re- 
sponds more  readily  to  artistic  design  in  architectural  treatment  than  con- 
crete, except  in  the  plainer  orders. 

R.  P.  Mills,  supervisor  of  buildings,  and  C.  C.  Warne,  assistant  division 
engineer,  N.  Y.  C.  &  H.  R.  R.  R. :— The  use  of  concrete  for  passenger  stations 
and  combination  passenger  and  freight  stations  on  the  territory  coming  under 
our  jurisdiction  has  been  mainly  restricted  to  foundations,  or  that  portion 
of  the  buildings  below  the  floor  sills.  In  a  few  structures,  the  side  and  end 
walls  have  been  built  of  concrete  from  the  bottom  of 'the  foundation  up  to 
the  under  side  of  the  windows.  We  use  1 :3 :6  crushed  stone  concrete  which 
can  be  placed  for  about  $6  per  cu.  yd.,  the  cost  of  the  stone  being  75  cts.  per 
yard  at  the  crusher.  Our  price  per  cubic  yard  includes  the  handling  of  the 
material,  building  of  the  forms,  mixing  of  the  concrete,  and  the  placing  and 
removing  of  the  forms.  The  concrete  is  usually  mixed  by  hand.  To  obtain 
a  good  surface,  it  is  usually  spaded  alongside  the  front  form,  and  when  the 
forms  have  been  removed  all  rough  spots  are  reduced  by  floating.  For  this 
purpose  we  use  a  cement  brick  made  on  the  job.  We  can  also  obtain  a 
rustic  effect  by  using  pebbles  in  the  concrete.  These  pebbles  are  used  in  the 
face  of  the  concrete  only.  In  placing  them  a  steel  plate  is  used  with  ribs  at- 
tached, allowing  a  space  of  about  1  in.  between  the  form  and  the  plate.  In 
this  space  the  pebbles  and  concrete  are  p'laced.  The  remaining  concrete  is 
placed  against  the  back  of  the  plate,  which  is  raised  as  the  work  proceeds. 
We  take  the  form  down  when  the  concrete  is  a  little  green,  and  remove  the 
concrete  from  between  the  pebbles  with  wire  brushes,  exposing  them.  The  ad- 
ditional expense  for  this  we  find  to  be  about  $2  per  cubic  yard.  We  find 
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concrete  for  this  purpose  very  satisfactory  and  would  always  use  it  in  prefer- 
ence to  brick.  As  we  have  never  used  concrete  for  the  body  walls  of  a 
building,  with  the  exception  noted,  we  can  give  no  comparative  figures  cover- 
ing the  cost  of  construction  and  maintenance.  From  our  observation  of  the 
wearing  qualities  of  concrete  and  brick,  we  believe  they  are  about  equal  so 
that  from  the  standpoint  of  the  cost  of  renewals,  we  believe  the  item  of  main- 
tenance can  be  eliminated.  If  the  surface  is  to  be  painted,  which  is  some- 
times done,  it  would  seem  to  us  that  the  paint  would  last  longer  on  a  con- 
crete surface  and  that  a  smaller  quantity  will  be  required  per  sq.  yd.  on 
account  of  less  absorption. 

We  would  consider  concrete  safer  than  brick  for  foundations  because  a 
mass  of  concrete  is  stronger  than  a  mass  of  brick  work,  and  is  less  liable  to 
crack  on  account  of  uneven  settlement.  Where  soft  soil  is  encountered  it 
is  a  simple  matter  to  re-inforce  the  concrete  with  old  rails  or  rods,  making 
a  very  strong  type  of  construction,  which  will  distribute  the  pressure  over  a 
large  area.  With  brick  work,  this  form  of  construction  cannot  be  obtained 
As  far  as  the  walls  of  the  building  are  concerned,  providing  that  the  founda- 
tions are  stable,  it  would  seem  that  the  relative  difference  in  the  strength 
of  the  two  materials  would  be  of  no  consequence.  The  materials  are  about 
equal  in  durability. 

Brick  work  has  always  been  known  as  a  good  material  to  resist  the 
action  of  fire,  and  it  is  extensively  used  in  fire-proofing  buildings.  It  seems 
to  us  that  brick  work  would  offer  more  resistance  to  fire  than  crushed  stone 
or  gravel  concrete.  We  have  seen  some  cases,  however,  where  concrete  has 
been  subjected  to  very  severe  conditions,  and  one  especially  in  the  burning 
of  a  coaling  station.  The  foundations  of  this  building  were  covered  with 
burning  coal  for  a  number  of  days,  and  when  uncovered,  the  concrete  was 
found  to  be  in  first-class  condition.  However,  if  we  expected  concrete  to  be 
exposed  to  the  action  of  fire,  we  would  recommend  the  use  of  cinders  in 
place  of  natural  stone  or  gravel. 

We  have  found  it  much  easier  to  cut  holes  in  brick  than  in  concrete 
walls,  also  in  tearing  down  sections  of  walls  for  placing  windows,  there  is  a 
better  opportunity  for  obtaining  a  bond  between  the  old  and  new  work.  The 
great  difficulty  in  joining  a  mass  of  fresh  concrete  with  old  concrete  is  that 
owing  to  the  shrinkage  of  the  new  concrete,  a  crack  will  likely  occur  at  the 
junction. 

Both  concrete  and  brick  can  be  used  to  obtain  fine  architectural  effects, 
only  on  somewhat  different  orders.  With  concrete,  large  masses  can  be 
formed  ornamented  with  carvings  or  figures.  Massive  lintels  and  sills  give  a 
very  good  effect.  In  fact  concrete  is  subject  to  about  the  same  architectural 
treatment  as  stone  masonry.  With  brick  work,  the  architectural  features  are 
restricted  to  arches,  corbeled  brick,  geometric  figures,  and  differently  colored 
brick  work,  proper  combinations  of  which  are  very  pleasing.  In  comparing 
the  two  materials  a  great  deal  rests  upon  the  individual's  taste. 

What  we  have  said  in  regard  to  passenger  stations  will  apply  generally 
to  freight  stations  and  warehouses  on  our  territory.  These  stations  have 
been  built  entirely  of  brick,  and  we  consider  this  a  very  satisfactory  ma- 
terial. 

The  engine  houses  which  we  have  constructed  have  been  built  of  brick, 
although  we  think  that  concrete  could  be  used  to  good  advantage  for  this 
type  of  structure.  We  think  that  concrete  might  be  a  more  durable  ma- 
terial. We  found  in  tearing  down  the  walls  in  our  old  engine  houses  that 
the  gases  seem  to  have  affected  the  brick  work,  making  it  rotten.  Wc  do 
not  think  gases  would  have  the  same  effect  upon  concrete.  We  be- 
lieve concrete  can  be  used  very  well  for  roofs  of  engine  houses  and  shops; 
for  these  re-inforced  concrete  would  give  a  very  durable  roof.  In  so  far  as 
brick  work  has  never  been  used  for  this  purpose,  the  use  of  rc-inforced 
concrete  would  hardly  come  under  this  discussion.  In  the  consideration  of 
a  roof  of  this  character,  there  is  one  thing  that  should  not  be  overlooked 
and  that  is  the  condensation  of  vapors  and  gases,  causing  drippings  which 
are  annoying  to  the  workmen  and  hard  on  engines  and  tools. 
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We  believe  a  stronger  cinder  pit  can  be  built  of  concrete,  especially  on 
soft  ground,  from  the  tact  that  concrete  can  be  re-inforced  with  old  rails. 
Where  the  foundation  is  good,  one  material  is  about  as  good  as  the  other. 
We  find  that  with  brick  pits,  it  is  almost  impossible  to  keep  the  mortar  b^ 
tween  the  bricks,  as  it  is  jarred  out  by  the  vibrations  of  the  moving  engines. 
We  experience  no  trouble  of  this  kind  with  concrete.  As  concrete  has  been 
used  only  in  the  last  ten  years,  we  have  no  case  where  we  have  been  aWc  to 
compare  the  life  of  a  concrete  ash  pit  with  a  brick  pit ;  we  think  that  con- 
crete will  last  just  as  long.  If  concrete  is  made  with  cinders  instead  of 
natural  stone  or  gravel,  it  will  resist  fire  as  well  as  and  probably  better  than 
brick  work. 

We  have  not  constructed  any  platforms  or  walks  out  of  brick  within  the 
last  ten  years,  having  used  concrete  exclusively  for  this  purpose.  We  can 
build  a  concrete  platform  or  walk  for  about  13  cts.  per  sq.  ft  When  well 
laid,  we  find  the  cost  of  maintenance  to  be  practically  nothing.  A  concrete 
platform  is  much  easier  to  keep  clean  than  brick.  Also  if  brick  work  is  not 
given  a  great  deal  of  attention,  weeds  and  grass  will  grow  between  the  bricks. 
When  the  surface  of  the  concrete  is  properly  roughed  in  finishing  it  gives  a 
safe  surface.  Unless  the  brick  is  laid  on  a  concrete  sub-base,  the  bricks  are 
liable  to  settle  unevenly,  making  the  surface  somewhat  rough,  which  might 
cause  passengers  to  stumble  by  striking  their  toes  against  the  raised  brick. 
We  believe  that  concrete  platforms  will  last  longer  than  brick. 

There  is  one  thing  to  be  taken  into  consideration  in  the  use  of  platforms 
which  is  not  covered  by  the  different  headings  already  discussed,  and  that  is 
the  resistance  to  traction  in  the  hauling  of  baggage  trucks  over  the  plat- 
forms. We  believe  the  concrete  surface  offers  much  less  resistance  to  the 
baggage  truck  than  brick,  and  for  this  reason  heavier  loads  can  be  drawn. 
When  trucks  are  drawn  over  brick  work,  they  are  jarred  to  a  considerable 
extent,  which  frequently  causes  baggage  to  fall  off  the  trucks.  A  truck  is 
more  difficult  to  control  on  a  brick  surface  than  on  one  of  concrete. 

A.  Montzheimer,  chief  engineer,  and  Geo.  H.  Jennings,  superintendent 
bridges  and  buildings,  Elgin,  Joliet  &  Eastern  Ry. : — We  have  no  brick  or 
concrete  passenger  stations  as  the  E.  J.  &  E.  is  strictly  a  freight  road.  Onr 
stations  are  no  more  than  offices  and  freight  houses.  We  have  a  concrete 
block  office  building  used  by  one  agent  at  Buffington,  Indiana,  the  foundations 
being  monolithic  and  the  walls  above  the  foundations  being  hollow  concrete 
blocks.  Previous  to  the  adoption  of  concrete  for  general  building  construc- 
tion we  used  brick,  the  average  thickness  of  walls  beinjr  13  in.,  composed  of  a 
facing  of  Hobart,  Ind.,  pressed  brick  and  backed  with  Chicago  common  brick. 
A  wall  of  this  description  will  lay  up  about  18  bricks  per  superficial  foot 
and  will  cost  on  an  average  $17  per  M..  laid  in  the  wall.  This  makes  the 
cost  of  brick  walls  of  this  description  30.6  cts.  per  superficial  ft.  The  con- 
crete blocks  are  8  in.  thick  and  arranged  to  lay  in  stacks  so  as  to  provide 
ample  ventilation  at  all  times.  They  cost  30  cts.  per  superficial  foot  laid  in 
the  wall,  including  the  cost  of  making  the  blocks  and  all  materials.  The  only 
objection  that  has  been  raised  against  the  use  of  concrete  walls  for  buildings 
is  the  dampness  on  the  inside  of  the  walls.  Whenever  this  dampness  appears, 
it  is  due  to  improper  construction  of*the  blocks,  or  to  insufficient  ventilation. 
Care  should  be  taken  to  procure  blocks  that  provide  for  at  least  a  1  in.  air 
space  or  greater  at  all  points  in  the  wall. 

Wc  had  occasion  to  build  a  fireproof  vault  of  these  hollow  concrete 
blocks  and  after  it  was  completed  and  plastered  it  seemed  impossible  to  get  it 
dried  out.  The  roof  was  of  monolithic  reinforced  concrete,  covered  with  pre- 
pared roofing.  This  roof  dripped  continually  and  the  plaster  was  not  hard 
at  the  end  of  three  weeks.  We  installed  two  cast  iron  gratings  or  ventilator 
on  opposite  sides  of  the  vault,  against  the  soffit  of  the  cornice,  and  the  vault 
became  dry  in  two  days.  It  has  given  no  trouble  since.  This  simply  ilj?^" 
trates  that  concrete  is  cheaper,  and  just  as  desirable  as  brick,  for  building 
purposes,  provided  the  walls  and  the  building  are  properly  venrilated. 

The  cost  of  concrete  block  construction  for  the  vault  mentioned  above 
was  as  follows: 
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12  cu.  yds.  limestone  screenings  at  .$60, $    7.20 

12  cu.  yds.  torpedo  sand  at  $.50, 6.00 

75  sacks  cement  at  $.3625  2719 

Labor  making  and  handling  blocks  to  job 68.00 

Cost  of  laying  blocks  in  wall 59.00 


$167.39 


Above  cost  includes  all  scaffolding  necessary,  but  does  not  cover  any  cost 
for  rental  of  machinery  for  making  the  blocks,  as  we  borrowed  the  ma- 
chinery, no  charge  being  made  for  it.  In  case  rental  or  royalties  have  to  be 
paid,  this  price  should  be  increased  accordingly. 

There  were  584  superficial  feet  in  the  walls  of  this  building.  This  rep- 
resents a  cost  of  28.6  cts.  per  superficial  foot.  The  average  size  of  these 
blocks  was  10in.x23^in.x7j4}n.  Allowing  for  %  in*  joints,  each  block  would 
lay  10l4'm.x24'\n,  face,  the  thickness  of  wall  being  7^4  in.  In  using  this  style 
of  block  the  inside  of  the  walls  must  be  furred  before  the  lath  and  plaster 
are  put  on. 

Below  is  given  a  statement  of  the  cost  of  manufacturing  and  laying  blocks 
for  a  pump  house  and  gas  engfine  building  at  the  Illinois  Steel  Company's 
plant.  This  cost  is  divided  into  four  items,  the  construction  of  the  plant, 
the  cost  of  manufacturing  the  blocks,  the  cost  of  erection  of  the  pumping 
house  and  the  cost  of  erection  of  the  gas  engine  electric  station. 

To  the  construction  of  the  plant  was  charged  the  cost  of  clearing  the 
ground,  erection  of  the  machinery  and  storage  bins  and  the  purchase  price  of 
cars  and  pallets  for  handling  the  blocks.  The  block  machine  and  the  mixer 
were  not  purchased  but  were  rented  at  a  rate  of  $60  per  month.  This  rental 
is  charged  to  the  manufacturing  cost.  The  cost  of  manufacturing  blocks  is 
divided  into  the  cost  of  material  and  cost  of  labor. 

To  the  erection  of  the  buildings  was  charged  the  cost  of  handling  the 
blocks  from  the  stock  pile  to  the  buildings  as  well  as  the  cost  of  laying  them. 
In  comparing  the  cost  of  these  blocks  with  that  of  common  brick,  it  was 
considered  that  one  standard  block  was  equivalent  to  165^2  common  brick,  as 
each  block  lays  up  fj  of  a  cubic  foot  when  laying  a  12  in.  wall. 

The  price  given  in  the  accompanying  table  is  a  little  high  on  account  of 
having  to  install  such  an  elaborate  plant  to  carry  on  the  work  properly.  These 
blocks  are  9in.x24in.  and  the  thickness  of  the  wall  12  in.  This  style  of  block 
provides  for  an  air  space  throughout  the  entire  len^h  and  height  of  the  wall, 
the  smallest  air  space  through  the  center  of  wall  bemg  1  in.  wide. 

COST  OF  CONCRETE  BLOCKS  FOR  BUILDING  PURPOSES. 

Data  Secured  in  the  Construction  of  a  Pump  House  and  Gas  Engine 
Building  at  the  Illinois  Steel  Company's  Plant. 

(The  figures  in  the  right  hand  column  represent  cost  per  block.) 

Construction  of  Plant.  Amount. 

Freight  on  machinery  $  39.90 

Transfer  cars,   732.28 

Erection  of  machinery,  42725 

Electric  wiring,   16.08 

Steam  drying  room,  378.07 

Storage  bins  for  cement  and  slag,  165.85 

Stock  of  wood  pallets 502.53 

Steam  and  water  piping 102.41 

Clearing  ground,  144.86 

Miscellaneous  construction  charges 85.88 

Tracks,     143.11 

Total  construction  charge,   $2,738.22    .0678 
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Manufacturing  Material. 

Rental  of  machinery,    $   240.00 

Cement,  971  bbls.  @  1.246, 1,210.00 

Limestone  screenings,  577  yds.  (a)  .198, 11428 

Sand,  130  yds.  @  .550, 68.87 

Steam,    

Water,  ." 

Electric  light  and  power,  70.37 

Forms  for  special  shapes 13.65 

Repairs,    25.97 

Miscellaneous  supplies,  15.14 

Scrap  for  reinforcement 43.35 

Total,    $1,801.63 

Labor. 

Superintendence $     402.50 

Labor  making  blocks,   1,055.33 

Handling  from  machine  to  storage  pile, 25425 

Miscellaneous  producing  labor, 45.15 

Repairs,    162.14 

Total,  $1,919.37 

Total  manufacturing  cost, $3,721.00  iWl 

ERECTION  OF  CONCRETE  BLOCK  BUILDING  W.ULS. 

Aqueduct  Intake  Pump  House. 

Loading  blocks  into  cars, $       41.48 

Handling  from  cars  to  building 58.45 

Staging  and  platforms,  151.49 

Labor  laying  blocks, 553.05 

Miscellaneous  supplies 44.92  .w 

Switching  charges  on  blocks,   6.00    $  85539  -i^ 

Electric  Station. 

Loading  blocks  into  cars,  $    180.66 

Handling  from  cars  to  building, 174.57 

Staging  and  p'latforms,  1,103.70 

Labor  laying  blocks, 1,972.86 

Miscellaneous  supplies 239.69  .^ 

Switching  charges  on  blocks 63.00     3.734.48  • 

Total  cost  of  laying  blocks 4.589.87    1^22 

Number  of  blocks  made, 40,409 

Number  laid  in  pump  house 6220 

Number  laid  in  gas  engine  house 26,049 

The  foundations  for  the  buildings  on  the  E.  J.  &  E.  are  all  of  ^^"^^ 
and  when  put  in  place  with  the  balance  of  the  buildings  not  requiring  ^tJ^ 
cial  movement  of  a  bridge  and  building  gang,  cost  us  $5  per  cubic  J^J^^ 
eluding  cost  of  material,  forms  complete  and  all  labor.    We  have  two  Yi  "S* 
Smith  mixers,  mounted  on  wagon  trucks  with  a  steam  boiler  and  enginj 
we  use  for  this  purpose.     These  mixers  are  light  and  can  be  u^^^.  l»o 
loaded  by  hand  on  a  flat  car.    They  can  also  be  moved  about  on  ^^^J^^ 
convenient  points,  avoiding  much  wheeling.    An  ordinary  gang  of  ^i^K  ^^ 
and  foreman  can  mix  and  place  50  to  60  cu.  yds.  of  concrete  per  day  ^ 
hours  with  one  of  these  outfits,  the  output  depending  on  the  distance  tn» 
concrete  has  to  be  wheeled. 
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We  have  made  experiments  with  these  mixers  and  have  found  that  we 
can  save  $1  per  cubic  yard  on  each  yard  mixed  compared  with  mixing  by 
hand.  Of  course  the  job  must  be  large  enough  to  warrant  use  of  mixer.  We 
use  mixers  on  all  jobs  of  over  25  cubic  yards,  and  obtain  better  concrete  than 
can  be  mixed  by  hand  at  a  greatly  reduced  price. 

Our  standard  insjredients  are  crushed  washed  gravel,  washed  torpedo 
sand  and  Universal  Portland  cement;  the  detailed  cost  of  one  yard  of  con- 
crete is  as  follows: 

1  cu.  yd.  crushed  washed  gravel $  .40 

Yi  cu.  yd.  washed  sand, .25 

1  bbl.  Universal  Portland  cement, 1.50 

Labor  per  cu.  yd.  mixing  and  placing 44 

Freight  and  form  work  complete,  2.41 


$5.00 


In  reference  to  maintenance,  we  have  found  that  buildings  made  of  con- 
crete can  be  maintained  at  a  less  cost  than  brick  buildings  laid  with  lime  mor- 
tar. We  are  obliged  from  time  to  time  to  point  up  our  brick  buildings ;  also  to 
remove  and  relay  portions  of  walls  when  frost  has  affected  brick.  We  have 
experienced  no  trouble  with  concrete  due  to  the  action  of  frost. 

We  consider  concrete  safer  for  any  description  of  building  work  than 
brick,  provided  the  same  is  properly  designed  and  executed.  Monolithic  con- 
crete cannot  be  handled  as  safely  as  brick  work  in  freezing  weather.  We 
have,  however,  placed  reinforced  concrete  in  very  cold  weather  that  turned 
out  to  be  perfect.  It  is  very  expensive  to  handle  concrete  in  freezing  weather, 
and  we  do  not  recommend  it,  as  frozen  concrete  will  fail  sooner  than  from 
any  other  cause. 

Where  concrete  blocks  are  made  and  properly  cured,  they  can  no  doubt 
be  laid  in  cold  weather  as  safely  as  brick,  as  brick  work  requires  more  joints 
per  superficial  foot  of  wall  than  concrete  blocks. 

By  using  reinforced  concrete  in  foundations  the  loads  can  be  distributed 
over  greater  areas  than  is  possible  with  any  other  type  of  construction.  This 
represents  great  economy  where  heavy  loads  are  to  be  supported  on  insecure 
footing. 

We  have  been  using  concrete  for  building  purposes  for  the  past  five 
years,  and  have  had  no  failures;  neither  have  we  observed  any  indication  of 
deterioration. 

Our  experience  is  that  brick  will  resist  fire  better  than  concrete.  Ex- 
cessive heat  will  cause  concrete  to  crack  and  crumble.  We  base  this  statement 
on  our  experiences  with  concrete  cinder  pits.  We  had  an  explosion  and  fire 
in  our  storehouse  at  Gary  some  years  ago,  which  might  be  of  some  interest. 
This  building  is  constructed  of  brick  side  walls,  steel  roof  trusses  and  pur- 
lins, with  a  4  in.  monolithic  reinforced  concrete  roof,  covered  with  tar  and 
gravel.  Shortly  after  this  building  was  completed,  spontaneous  combustion 
caused  a  fire  in  the  fusee  storage;  this  spread  to  the  torpedoes,  a  large  stock 
of  which  was  stored  adjacent  to  the  fusees,  causing  a  tremendous  explosion 
that  filled  the  entire  building  with  fire.  Several  panels  of  the  brick  walls  were 
blown  out  and  the  entire  roof  raised  from  the  purlins  at  least  six  inches,  but 
it  settled  back  into  place  without  cracking  the  concrete  at  any  point.  Short 
pieces  of  2x4  timbers,  rolls  of  paper,  bolts,  etc.,  were  blown  between  the  pur- 
h'ns  and  roof  while  the  roof  was  in  the  air,  and  some  of  this  material  can 
be  seen  at  this  time,  located  as  described  above.  The  fire  did  not  damage  the 
roof  except  directly  over  the  point  where  the  explosion  occurred,  where  about 
1  in.  of  the  under  portion  of  the  roof  scaled  off  about  two  or  three  ft.  square. 
It  is  easier  and  cheaper  to  alter  brick  work  in  any  class  of  building  than 
concrete.  Brick  walls  can  be  taken  down  and  the  same  bricks  used  in  re- 
building, whereas  a  concrete  wall  is  a  total  loss  if  taken  down,  and  is  much 
more  difficult  to  handle.  It  is  also  very  difficult  to  refinish  the  wall  where 
an  opening  is  made  in  concrete  work. 
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We  believe  that  with  the  proper  treatment  of  concrete  the  same  results 
can  be  obtained  as  with  granite,  marble,  Bedford  stone,  brick  or  any  other 
building  material. 

With  reference  to  interior  work,  the  offices  of  the  Universal  Portland 
Cement  Company  at  Buffington,  Ind.,  are  finished  inside,  including  the  stairs, 
hand  railings,  floors  and  ceilings,  in  concrete.  The  ceilings  are  all  made  as 
follows :  Beams  were  cast  about  4  ft.  center  to  center  of  reinforced  concrete, 
being  exposed  on  three  sides.  The  faces  of  these  beams  were  colored  to 
match  the  balance  of  the  room.  On  these  beams  concrete  slabs  were  laid 
with  the  exposed  side  polished,  the  slabs  being  made  of  various  kinds  of  stone 
screenings  to  give  different  colors.  This  makes  a  beautiful  ceiling,  resembling 
polished  marble.  The  stairs,  hand  railings,  etc.,  were  cast  and  treated  like 
the  slabs. 

We  have  adopted  reinforced  concrete  as  a  standard  for  all  our  ronnd- 
houses.  At  the  present  time  we  have  three  of  these  houses  in  service,  and  one 
under  construction. 

Our  roundhouse  at  Waukegan,  HI.,  is  a  IS  stall  monolithic  reinforced 
concrete  house,  except  the  roof,  which  is  composed  of  reinforced  concrete 
slabs.  This  building  is  composed  of  concrete  throughout,  including  the  floors, 
pits,  foundations  and  walls. 

A  reinforced  concrete  extension  in  the  rear  of  the  house  is  used  as  a 
machine  shop  which  should  be  treated  as  one  additional  stall  in  arri\ing  at 
the  price  per  stall.  The  entire  building,  except  the  slabs  for  the  root  was 
poured  in  olace  on  the  job,  including  all  beams  and  columns.  The  slabs  were 
made  in  Chicago,  shipped  to  Waukegan  on  cars,  and  placed  with  a  derrick 
A  five  ply  tar  and  gravel  roof  was  then  put  on.  A  saving  of  $1,000  ^-as  made 
on  this  building  by  using  unit  roof  slabs. 

At  East  Joliet  we  have  in  service  a  17  stall  reinforced  concrete  round- 
house, the  construction  of  which  is  the  same  as  the  IS  stall  house  at  Wau- 
kegan, except  that  the  entire  building  is  monolithic,  being  cast  on  the  job 
complete. 

These  buildings  are  both  heated  with  hot  air  delivered  into  the  engine 
pits  by  means  of  underground  conduits.  Great  care  should  be  taken  in  se- 
lecting the  heating  coils  and  fan,  as  we  have  found  that  a  plant  that  will  heat 
a  brick  house  with  a  timber  roof  is  entirely  too  small  for  the  same  sized 
building,  if  made  of  concrete.  The  concrete  house  requires  more  ventilation 
than  a  brick  house  to  avoid  condensation  on  the  inside  of  the  walls  and  the 
under  side  of  the  roof  in  cold  weather. 

The  slab  construction  is  considerably  cheaper  than  the  monolithic  con- 
struction in  these  roofs,  but  we  do  not  feel  that  it  is  as  good,  although  w 
have  had  no  trouble  with  either  of  them.  These  buildings  were  completed  in 
the  spring  of  1911. 

At  Gary,  Indiana,  we  have  a  20  stall  brick  roundhouse  with  concrete 
foundations,  brick  side  walls  and  timber  posts  and  with  a  slow  burning  roof 
construction,  covered  with  prepared  roofing.  This  building  was  completed 
in  1908.  The  dimensions  of  this  house  are  the  same  as  the  reinforced  con- 
crete houses,  each  stall  measuring  28  ft.  3  in.  across  the  back,  IS  ft.  6  in.  across 
the  front,  and  85  ft.  clear  length  inside.  These  buildings  are  all  comparatively 
new,  so  we  can  give  no  comparison  of  costs  of  maintenance  of  the  two  types 
of  construction. 

We  consider  concrete  a  safer  construction  for  engine  houses  than  brick, 
as  the  timber  or  steel  usually  used  in  roofs  of  brick  houses  is  liable  to  fa2 
because  of  the  steel  rusting  away  or  the  timber  construction  burning. 

• 

We  have  no  concrete  shops  completed  to  date.  We  have  a  locomotive 
shop  under  construction  150ft.x600ft.,  steel  frame,  concrete  block  walls  and 
steel  sash,  but  are  not  in  a  position  to  make  a  report  on  this  at  present 

A.  O.  Cunningham,  chief  engineer,  Wabash  R.  R. : — The  following  gi^^ 
a  partial  list  of  the  material  and  shows  the  cost  of  a  combination  depot.  18ftx 
42ft.  at  Naples,  111. : 
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MATERxAL. 

Concrete. 

Walls,  piers,  chimney  and  chimney  slab,  35  cu.  yds.,  requiring  158  sacks 
Portland  cement,  14  cu.  yds.  sand  and  28  cu.  yds.  of  gravel. 

Floors,  3  in.  thick,  405.5  sq.  ft.,  requiring  16  sacks  Portland  cement,  2 
cu.  yds.  sand  and  4  cu.  yds.  gravel. 

Floor,  4  in.  thick,  325.4  sq.  ft.,  requiring  17  sacks  Portland  cement,  2  cu. 
yds.  sand  and  4  cu.  yds.  gravel. 

Plastering. 

Outside,  Ij^  in.  thick,  97.5  sq.  yds.,  requiring  43  sacks  Portland  cement, 
4  cu.  yds.  sand,  IH  bbls.  lime  and  5  lbs.  fiber. 

Inside  wall,  1  in.  thick,  walls,  chimney  and  ceiling,  178.4  sq.  yds.,  requiring 
51  sacks  Portland  cement,  5  cu.  yds.  sand,  2  bbls.  lime  and  7  lbs.  fiber. 

Total  material  required  for  concrete  wall,  floors  and  plastering : 

285  sacks  Portland  cement  @  42c $  119.70 

27  cu.  yds.  sand  @  30c., 8.10 

36  cu.  yds.  gravel,  @  50c., 18.00 

4  bbls.  lime,  @  70c.,    2.80 

12  lbs.  Excelsior  cocoanut  fiber,  ((d  5c., .60 

298  sq.  yds.  trussit,  27  gage,  @  30c., 89.40 

8  steel  comer  beads,  @60c.,  4.80 

9  gal.  Symentrix  for  outside  plastering,  @  $1.50,  13.50 

$  256.90 


Cinder  fill,  221  cu.  yds,  (^  17c.,  37.57 

Lumber,  consisting  of  No.  1  yellow  pine,  3,398  ft.  B.  M.,  @  $23, 78.15 

1,750  ft  sheathing,  @  $26,  45.50 

500  ft.  ceiling  for  eaves,  @  $28,  14.00 

Mill  work,  consisting  of  windows,  doors,  frames,  counter,  record  case, 

telegraph  table,  etc.,  170.29 

Hardware,    46.56 

13^  squares  Cortright  metal  shingles,  (r^  $425,  56.31 

24  lin.  ft.  valleys,  @  10c 2.40 

47  lin.  ft.  ridge,  @  12j^  c,  5.88 

Painting  and  glazing, 31.85 


Total,  material,   $  745.41 

LABOR. 

6  cu.  yds.  excavation,  @  25c., $  1.50 

230  cu.  yds.  grading  fill  and  cinders  for  floor,  at  @10c., 23.00 

35  cu.  yds.  concrete  foundation,  @  $3,  105.00 

405  sq.  ft.  floor,  3  in.  thick,  @  5c., 20.25 

325  sq.  ft.  floor,  4  in.  thick,  @  5j4c.,  17.06 

Plastering,  outside  and  inside,   104.42 

Putting  on  298  sq.  yds.  metal  lath,  (a)  2'/2C 7.45 

Carpenter  work,  framing  5.65  M.  ft.  B.  M.  lumber,  (a  $12.50 70.63 

Metal  shingles,  13>i  sq.  @  $1.50,  19.88 

Painting  and  glazing, * 55.65 

Contingencies,    119.75 


Total  labor,  $  544.59 

Total  labor  and  material, 1 ,290.00 
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PLATFORM. 

Materiau 

32  cu.  yds.  cinders,  @  17c.,  $  5.44 

965  sq.  ft  concrete  platform,  4  in.  thick,  requiring  the  following: 

50  sacks  cement,  @  42c., 2\£0 

6  cu.  yds.  sand,  @  30c.,  1  JO 

9  cu.  yds.  gravel  @  50c.,  4.50 


$     3274 


Labor. 


Grading,    $  4jOO 

32  cu.  yds.  cinder  foundation  @  10c.,  3J0 

965  sq.  ft.  concrete  platform  @  5j^c., 50L66 

Contingencies, 9.40 

$  6726 

Total,  labor  and  material,  100.00 


DISCUSSION. 

The  President : — Gentlemen,  we  would  like  to  hear  from  the 
members  regarding  their  experiences  with  reference  to  the  sub- 
ject in  hand.  The  report  seems  to  be  quite  complete,  but  there 
may  be  some  points  which  are  not  brought  out. 

Mr.  J.  S.  Robinson : — I  think  that  brick  is  unquestionably  as 
good  as  concrete  in  all  climates  and  generally  better  for  build- 
ings, and  I  think  also  that  it  is  far  better  for  platforms,  as  well. 
If  laid  in  large  slabs,  concrete  floors  become  irregular,  and  crack, 
while  brick  can  be  laid  economically  on  a  sand  cushion,  hokls  its 
surface  well,  and  will  last  a  great  many  years.  I  think  it  is 
cheaper  and  better  wearing,  as  a  rule,  than  concrete  and  costs 
considerably  less,  when  laid  flat.  On  the  way  here  from  Chicago, 
I  noticed  a  great  many  platforms  where  the  brick  are  laid  on 
edge.  On  the  Northwestern  system  we  discontinued  that  method 
some  years  ago  and  find  that  we  can  lay  brick  platforms,  where 
the  brick  are  laid  flat,  for  sev6n  or  seven  and  one-half  cents  a 
square  foot. 

Mr.  Pickering: — I  would  like  to  ask  Mr.  Robinson  if  he  has 
any  difficulty  with  the  brick  breaking  under  heavy  trucks?  Up 
in  our  country  we  use  trucks  that  are  frequently  loaded  with 
from  one  to  two  tons  of  baggage  and  we  have  a  good  deal  of 
difficulty  in  maintaining  a  platform  of  that  character,  or  a  con- 
crete platform  that  will  not  crack  under  such  loads. 
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Mr.  Robinson : — We  have  never  had  any  brick  break  under 
traffic.  We  have  had  them  crack  by  throwing  heavy  loads,  such 
as  freight  and  large  pieces  of  baggage  on  them,  where  the  metal 
came  in  contact  with  the  platform  and  cracked  the  vitrified  sur- 
face ;  then  they  deteriorate  very  rapidly.  We  lay  the  brick  with 
close  joints  and  fill  the  intervening  spaces  with  sand.  When  a 
brick  is  broken  we  can  remove  it  easily  with  a  hook  and  replace 
it  at  a  small  cosit  We  use  12  in.  of  cinders  and  two  in.  of  sand  as 
a  cushion  for  the  foundation. 

Mr.  Long: — I  fiotice  in  the  report  the  illustration  of  the 
Gary,  Ind.,  station  and  I  want  to  give  you  our  experience  of  the 
life  of  the  concrete  in  those  walls.  Concrete,  like  brick,  requires 
furring  on  the  inside,  in  order  to  keep  it  from  sweating.  We  had 
recommended  to  us  a  waterproofing  paint  which  we  used  on  the 
interior  instead  of  the  furring  strips,  as  it  was  cheaper.  Unfor- 
tunately, this  waterproofing  was  a  failure  and  the  outside  walls 
of  this  station  are  peeling  badly,  so  that  we  contemplate  removing 
it  with  wire  brushes  and  trying  to  find  something  that  will  take 
its  place  and  make  the  walls  waterproof.  The  proper  method  of 
waterproofing  concrete,  in  my  opinion,  has  not  been  definitely 
settled.  There  are  a  number  of  products  which  are  mixed  with 
concrete  which  are  claimed  to  give  good  results.  We  have  not 
tried  them  as  yet,  but  what  we  have  applied  to  the  outside  of 
buildings  have  not  been  altogether  successful. 

The  Secretary : — Since  Mr.  Long  is  an  architect,  I  would  like 
to  ask  how  he  regards  concrete  as  compared  with  brick  for  a 
structure  of  that  kind,  generally  speaking? 

Mr.  Long: — Generally  speaking,  if  I  could  make  it  water- 
tight, it  would  give  much  better  results,  in  some  types  of  archi- 
tecture than  brick  would.  It  cost  us  no  more  for  this  building 
than  brick  would  have  cost.  We  designed  it  in  the  classical  style 
of  architecture  and  made  of  it  an  all-concrete  building,  because 
we  got  the  cement  at  Buffington,  near  by.  We  did  it  principally 
at  the  suggestion  of  the  United  States  Steel  Co.,  who  wanted  to 
have  an  all-concrete  building,  made  entirely  of  steel  and  Portland 
cement,  as  a  show-card  for  their  material.  In  designing  this,  we 
kept  in  mind  the  fact  that  this  was  taking  the  place  of  stone.  If 
I  had  designed  the  building  for  a  stone  building,  I  would  have 
used  the  same  construction  I  used  here,  but  had  it  been  designed 
for  a  brick  building,  I  would  have  built  it  a  great  deal  different 
and  used  a  different  construction.     Concrete,  as  a  general  rule, 
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costs  more  than  brick,  because,  as  the  contractor  said  when  we 
started  building  this  structure,  the  forms  he  had  to  make— he 
called  them  the  "  fifty-seven  varieties  " — created  considerable 
expense  for  that  item. 

Mr.  J.  H.  Markley : — We  have  not,  as  yet,  used  any  concrete 
in  the  construction  of  our  passenger  or  freight  stations,  but  we 
have  two  stations  that  cost  $10,000  each,  one  that  cost  $6,000,  one 
that  cost  $2,600,  and  one  that  cost  $3,000,  of  brick  veneer.  We 
do  not  contemplate  building  anything  else  in  the  future,  for  sta- 
tions costing  about  $2,000.  We  built  the  station,  a  cut  of  which 
is  shown  in  the  Railwaj"^  Age  Gazette  of  May  17  last,  for  $2,800. 

To  illustrate  the  practicability  and  the  feasibility  of  this 
character  of  structure,  which  is  better  than  wood,  we  had  a  joint 
station  built  on  the  road  of  practically  the  same  size  with  a  metal 
roof  put  on  it  that  cost  $2,500  and  was  not  nearly  as  good  a  look- 
ing building.  Another  thing  that  ran  the  price  up  on  this  build- 
ing was  the  concrete  foundation.  We  got  into  a  soft  place  and 
had  to  increase  our  footings  considerably  over  what  they  would 
have  been  if  we  had  got  into  an  ordinary  clay  soil.  The  building  is 
well  built  throughout  with  a  slate  roof,  galvanized  iron  gutters, 
and  concrete  floor  in  the  waiting  rooms.  It  was  finished  inside 
above  the  wainscoting  with  beaver  board  instead  of  beaded  ceil- 
ing or  plastering  and  I  believe  it  is  the  first  station  building  of 
its  kind  that  is  finished  in  that  way.  The  finish  is  very  nice  and 
I  consider  it  a  very  beautiful  little  station. 

Mr.  Decker: — We  have  not  built  any  concrete  buildings  but 
use  brick  altogether  on  a  concrete  foundation  in  our  modern  sta- 
tions, and  the  same  construction  in  our  freight  and  engine  houses. 
We  use  brick  in  our  platforms.  We  had  several  rather  important 
stations,  where  the  brick  were  laid  on  edge  some  years  ago.  Dur- 
ing the  last  year  or  so  we  have  taken  them  up  and  relaid  them 
flat  on  a  sand  cushion  without  grouting,  and  so  far  they  have 
stood  up  very  well.  We  have^  not  had  any  trouble  with  brick 
breaking  except,  as  Mr.  Robinson  said,  in  unloading  heavy  bag- 
gage, if  it  is  dropped  on  the  brick,  it  will  occasionally  break  a 
brick. 

Mr.  Robinson : — I  wish  to  say  that  we  have  just  covered  up 
some  concrete  platforms  that  were  laid  in  1887  and  which  have 
always  given  us  more  or  less  trouble ;  they  cracked  in  every  con- 
ceivable way  and  we  had  to  repair  them  to  keep  them  in  use. 
Every  few  years  we  had  to  go  over  them,  level  them  up  as  best 
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we  could,  put  a  surface  over  them  and  plaster  them.  They  were 
unsightly  and  were  not  a  success.  Where  we  have  raised  our 
tracks  in  ballasting  we  have  covered  them  up  instead  of  taking 
them  up  and  used  them  simply  as  foundations  for  the  brick  plat- 
forms. 

Mr.  Killam : — All  of  our  freight  houses  have  concrete  walls 
under  the  office  end  and  concrete  columns  ten  or  twelve  ft.  apart 
under  the  freight  end.  The  station  houses  and  all  the  round- 
houses are  built  on  concrete  foundations  up  to  the  base  of  the 
building.  We  build  the  station  houses  of  brick.  We  have  no 
concrete  buildings,  as  brick  is  more  artistic  and  looks  better. 
We  are  building  a  station  house  just  now  at  Huron  and  have 
just  finished  a  freight  house  that  has  a  concrete  foundation  and 
platform.  At  all  the  principal  stations  we  have  been  laying  con- 
crete platforms  for  a  number  of  years  and  they  have  given  good 
satisfaction.  Of  course  now  and  then  there  is  a  crack  due  to  the 
foundation  not  being  properly  put  in  by  the  contractor,  but  tak- 
ing them  all  together,  the  concrete  platforms  are  giving  excellent 
satisfaction,  and  are  considered  the  cheapest  and  best  platforms 
that  we  have.    Some  have  been  in  use  ten  or  eleven  years. 

Mr.  Pickering: — ^Are  they  made  of  cement  or  entirely  ot  con- 
crete? 

Mr.  Killam : — Thev  are  made  of  Portland  cement  and  a  fine 
quality  of  sand  with  a  small  portion  of  ston-e.  Where  small  fail- 
ures have  occurred  the  top  or  fini'^hing  coat  was  not  put  on  quick 
enough  and  a  block  or  square  has  had  to  be  repaired  in  one  or 
two  cases. 

Mr.  Pickering: — I  am  deeply  interested  in  this  platform  ques- 
tion and  I  would  like  to  ask  Mr.  Killam  first  in  regard  to  the  foun- 
dation for  those  concrete  platforms,  and  second  the  approximate 
cost? 

Mr.  Killam: — I  can  not  give  you  the  exact  cost.  The  foun- 
dation is  thoroughly  under-drained  and  dry  earth  is  put  down 
with  cinders  on  that  and  then  a  coat  of  sand,  with  the  concrete 
on  top  of  that. 

Mr.  Pickering: — How  deep  is  your  base? 

Mr.  Killam : — ^We  put  down  two  or  three  feet  of  dry  filling 
including  cinders. 

Mr.  W.  O.  Eggleston : — I  notice  that  our  line  has  put  down 
some  concrete  platforms  30  to  60  ft.  long  in  the  last  year  and  a 
half,  without  any  expansion  joints.    The  platforms  are  from  10 
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ft.  to  14  ft.  wide.  Two  such  platforms  that  I  have  seen  within  the 
last  week,  where  I  know  they  have  been  done  for  a  year,  show 
no  cracks  in  them  yet.  I  was  told  by  the  parties  who  did  the 
work,  that  they  put  in  about  two  feet  of  engine  cinders,  thor- 
oughly rammed  and  very  wet,  and  placed  the  concrete  mixture 
on  that — I  think  they  said  it  was  about  seven  inches  thick  I 
understood  that  the  concrete  was  mixed  with  a  continuous  mixer, 
was  floated  down  into  a  solid,  complete  mass,  and  was  surfaced 
with  what  might  be  called  a  scraper  which  left  it  in  a  slightly 
rough  condition, — ^not  polished  up  at  all.  The  work  is  good  and  it 
has  simply  been  a  question  with  me  whether  it  will  stand  without 
cracking.  It  is  under  heavy  trucking,  and  a  g^eat  UKiny  people 
pass  over  it.  We  all  know  that  sections  four,  five  or  six  ft 
square,  get  out  of  surface  and  then  trouble  commwices.  One 
cannot  patch  a  concrete  platform  and  make  a  success  of  it 

Mr.  Killam : — ^There  is  just  one  thing  I  forgot.  Our  platforms 
are  put  down  in  three  or  four  ft.  squares,  separated  so  they  arc 
all  disconnected  with  a  finished  space  of  one-half  inch  between 
each  block,  so  that  cracks  don't  extend  from  one  to  the  other. 

Mr.  Musgrave : — I  have  had  considerable  experience  in  lay- 
ing concrete  platforms  and  sidewalks,  with  almost  perfect  suc- 
cess. I  lay  a  bed  of  engine  cinders  from  a  foot  to  16  in.  thick, 
wetting  them  down  well  and  ramming  them  to  get  them  solid, 
then  lay  concrete  five  in.  thick  in  blocks  in  alternate  sections 
and  about  five  or  six  ft.  square.  I  let  them  set,  take  the  forms 
off  and  use  these  blocks  as  forms  to  lay  the  other  concrete  in.  I 
don't  believe  that  a  thick  topcoat  does  the  concrete  any  good,  pro- 

• 

viding  the  topcoat  is  placed  at  the  same  time  the  bottom  is, 

• 

making  an  absolute  monolith.  I  have  laid  2,200  ft.  in  one  m- 
stance,  at  a  cost  of  liyi  cts.  per  sq.  ft.  The  sand  costs  $1  per  cu. 
yd.,  the  gravel  $1  and  the  cement  about  40  cts.  per  sack.  That 
platform  has  been  in  now  about  four  years ;  it  has  shown  abso- 
lutely  no  settling  and  I  don't  think  there  is  a  crack  anywhere  m 
it.  They  run  heavy  baggage  trucks  over  that  and  drop  machin- 
ery, draw-heads,  etc.,  on  it. 

Mr.  Killam : — ^We  run  a  little  notched  roller  over  the  top 
which  makes  it  rough  enough  so  that  there  are  no  complaints  of 
slipping.  The  last  work  cost  some  19  cts.  per  sq.  ft.,  which  was 
considered  too  high,  and  what  was  done  this  year  cost  liji  c^s- 
per  sq.  ft. 

Mr.  Eggleston : — One  should  not  rough  up  concrete  with  any 
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kind  of  a  tool  after  it  has  had  its  initial  set,  for  if  he  does  he  will 
destroy  part  of  its  durability.  You  will  notice  sidewalks  that 
have  been  smoothed  down  with  a  trowel,  and  which  are  tull  of 
hair  cracks  that  I  believe  are  caused  by  disturbing  it  after  the 
initial  set. 

Mr.  Robinson : — Our  experience  is  that  the  more  one  trowels 
a  sidewalk,  the  better  he  gets  it,  the  same  as  a  floor.  If  one  don't 
trowel  it  thoroughly,  he  don't  get  a  good  wearing  surface.  Our 
sidewalks  have  a  mixture  of  four  inches  of  1 :  3 :  6,  concrete,  with 
a  top  coating  of  one  inch  of  1 :  2  mortar  (one  part  cement  and  two 
parts  of  washed  torpedo  sand).  There  is  a  difference  between 
sidewalks  and  station  platforms.  We  have  built,  in  the  city 
of  Peoria,  within  the  last  two  months,  three-quarters  of  a  mile 
of  sidewalk  five  feet  wide,  for  ten  cents  a  square  foot,  but  we 
would  not  use  such  construction  for  a  railroad  platform.  I  claim 
that  the  construction  must  be  heavier,  as  the  conditions  of  serv- 
ice on  railroad  platforms  are  entirely  different  from  those  of  a 
sidewalk.  A  sidewalk  is  narrow  and  well  drained,  while  a  depot 
platform  is  not,  unless  artificial  drainage  is  provided.  The  prices 
I  have  heard  here  are  much  higher  than  our  brick  platforms  cost 
and  one  cannot  repair  a  cement  platform  as  cheaply  as  he  can  a 
brick  platform  and  make  a  good  job  of  it.  I  would  like  to  ask 
Mr.  Eggleston  what  his  seven  inch  platform  cost? 

Mr.  Eggleston: — I  caimot  answer  the  question,  as  I  was  not 
connected  with  that  division  except  as  inspector.  About  20  years 
ago  we  put  in  three  brick  platforms  at  very  busy  stations.  All 
three  of  them  were  located  in  county  seats.  One  has  about  five 
ft.  of  engine  ashes  under  it,  where  there  was  a  big  hole  under 
an  old  wooden  platform,  and  one  other  had  about  a  foot  of  filling. 
We  thoroughly  rolled  and  rammed  this  and  then  we  put  on  a 
one-inch  coating  of  sand.  We  then  laid  a  hard  common  brick  on 
edge,  about  seven  brick  to  the  square  foot,  and  I  am  not  ashamed 
to  look  at  any  of  those  three  platforms  today.  They  are  in  al- 
most perfect  condition  under  very  severe  usage.  They  were  not 
of  vitrified  brick,  but  only  good,  hard  burned  common  brick  that 
Ave  paid  eight  dollars  a  thousand  for. 

Mr.  Robinson : — We  had  a  concrete  platform  at  one  of  our 
important  stations,  where  we  had  to  change  the  grade  of  the 
platform  on  account  of  ballasting.  We  were  unable  to  raise  that 
platform  and  get  a  surface  of  any  kind.  The  slabs  were  so  un- 
even that  women  especially  were  liable  to  trip  on  them.    We  dis- 
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carded  that  platform  and  replaced  it  with  brick.  The  brick  plat- 
forms we  were  able  to  raise  at  a  very  low  cost,  and  when  the 
work  was  done  the  surface  was  just  as  good  as  before. 

The  Secretary : — Over  ten  years  ago,  when  I  was  acting  in 
the  capacity  of  superintendent  of  bridges  and  buildings  of  the 
Chicago  &  Northwestern,  at  Fond  du  Lac,  Wis.,  I  had  charge  of 
the  construction  of  quite  a  large  platform  at  that  place  (approx- 
imately 12  ft.  X  200  ft.)  the  material  of  which  we  termed  "cinder 
concrete."  It  was  composed  of  cinders,  sand  and  cement.  It  was 
given  a  rough  finish  on  top,  but  as  it  wore  down  the  effect  of  the 
cinders  kept  it  from  becoming  smooth,  and  it  never  became  slip- 
pery, unless  coated  with  ice,  and  in  that  event  any  kind  of  a  sur- 
face will  be  slippery.  This  platforjti  is  located  between  two 
main  tracks,  at  a  junction  point,  and  is  used  a  great  deal  in 
transferring  baggage,  mail,  express  and  passengers  and  the  plat- 
form is  still  in  service.  This  was  made  in  one  continuous  piece 
and  it  never  checked  to  amount  to  anything.  I  know  of  other 
platforms  built  of  concrete  which  have  been  very  ^tisfactory, 
some  of  them  as  far  north  as  the  line  of  the  Northern  Pacific. 
While  they  seem  to  be  satisfactory  as  far  north  as  that,  they 
would  give  still  better  service  farther  south,  where  the  winters 
are  not  so  severe. 

Where  a  platform  will  not  be  disturbed  during  its  lifetime, 
I  think  that  concrete  will  give  better  service  than  brick;  but  if 
the  foundation  is  liable  to  settle  the  one  constructed  of  brick  can 
be  put  into  surface  and  repaired  far  more  satisfactorily  than  one 
built  of  concrete. 
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Note:  This  Association  received  the  title — American  Railway 
Bridge  and  Building  Association — ^at  tfie  18th  annual  convention  at 
Washington,  D.  C,  October,  1908.  Prior  to  that  time  it  was  called 
— Association  of  Railway  Superintendents  of  Bridges  and  Buildings. 

LIST  OF  ANNUAL  CONVENTIONS. 


No. 

Place. 

• 

Date. 

Memoer- 
ship. 

1 

St.  Louis,  Mo., 

Sept.  25,  1891. 

60 

2 

Cincinnati,  Ohio, 

Oct.  18-19,  1892. 

112 

3 

Philadelphia,  Pa., 

Oct.  17-19,  1893 

128 

4 

^  Kansas  City,  Mo., 

Oct.  16-18,  1894 

115 

5 

New  Orleans,  La., 

Oct.  15-16,  1895 

122 

6 

Chicago,  111., 

Oct.  20-22,  1896 

140 

7 

Denver,  Col., 

Oct.  19-21,  1897 

127 

8 
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21 
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22 
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Oct.  15-17,  1912 

524 
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CONSTITUTION 


ARTICLE  I. 

NAME. 


Section   1.     This  association  shall  be  known  as  the  American 
Railway  Bridge  &  Building  Association. 


ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  association  shall  be  the  advance- 
ment of  knowledge  pertaining  to  the  principles,  design,  construc- 
tion and  maintenance  of  railway  bridges,  buildings  and  other 
structures,  by  investigation,  reports  and  discussion  of  the  experi- 
ence of  its  members  and  others,  and  to  provide  a  means  of  ex- 
change of  ideas,  so  that  bridge  and  building  practice  may  be  sys- 
tematized and  improved. 

Sect.  2.  The  association  shall  neither  endorse  nor  recommend 
any  particular  patents,  materials  or  supplies,  but  individual  opin- 
ions of  members  may  be  expressed  and  appear  in  the  proceedings. 

ARTICLE  in. 

membership. 

Section  1.  The  membership  of  this  association  shall  consist  of 
two  classes,  active  and  life  members. 

Sect.  2.  A  person  who  is  actively  engaged  in  railway  service 
in  a  responsible  position,  in  charge  of  work  connected  with  the 
construction  or  maintenance  of  railway  bridges  and  buildings  or 
other  structures,  or  a  professor  of  engineering,  government  timber 
expert,  or  railroad  architect  shall  be  eligible  for  active  member- 
ship upon  application  to  the  secretary,  and  the  pa3rment  of  three 
dollars  membership  fee,  and  two  dollars  for  one  year's  dues. 

Sect.  3.  Any  member  elected  a  life  member  of  this  association 
shall  have  all  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues.  To  be  elected  a  life  member  he 
must  have  been  a  member  of  the  association  at  least  five  years  and 
before  being  elected  must  have  been  pensioned  by  the  railway  com- 
pany for  which  he  worked  or  shall  have  retired  from  active  rail- 
way service. 

Sect.  4.  Any  member  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  association, 
or  who  shall  refuse  lo  obey  the  chairman,  or  rules,  may  be  ex- 
pelled by  a  two-thirds  vote  of  the  members  present 

Sect.  5.  Membership  shall  continue  until  written  resip;nation  is 
received  by  the  secretary,  unless  member  has  been  previously  ex- 
pelled 
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ARTICLE  IV. 

OFFICEKS. 

Section  1.  The  officers  of  this  association  shall  be  a  presidoit, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  cxecudTC 
members. 

Skt.  2.  The  executive  members,  together  with  the  president, 
vice-presidents,  secretary  and  treasurer,  shall  constitute  the  ex- 
ecutive committee. 

Sect.  3.  Past  presidents  of  this  association  who  continue  to  be 
members  shall  be  entitled  to  be  present  at  all  meetings  of  the 
executive  committee,  of  which  meetings  they  shall  receive  doe 
notice,  and  be  permitted  to  discuss  all  questions  and  to  aid  said 
committee  by  their  advice  and  counsel;  but  said  past-presidents 
shall  not  have  a  right  to  vote,  nor  shall  their  presence  be  requisite 
in  order  to  constitute  a  quorum. 

Sect.  4.  Vacancies  in  any  office  for  the  unexpired  term  shall 
be  filled  by  the  executive  committee  without  unnecessary  delay. 


ARTICLE  V. 

executive  committee. 

Section  I,  The  executive  committee  shall  exercise  a  general 
supervision  over  the  financial  inteiests  of  the  association,  assess 
the  amount  of  annual  and  other  dues,  call,  prepare  for  and  con- 
duct general  or  special  meetings,  make  aJl  necessary  purchases 
and  contracts  required  to  conduct  the  general  business  of  the 
association,  but  shall  not  have  the  power  to  render  the  asso- 
ciation liable  for  any  debt  beyond  the  amount  then  in  the  treas- 
urer's hands  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meet- 
insr  of  the  association. 

Sect.  2.  Two  thirds  of  the  members  of  the  executive  conunit- 
tee  may  call  special  meetings,  thirty  days'  notice  being  given  mem- 
bers by  mail. 

Sect.  3.  Five  members  of  the  executive  committee  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 


ARTICLE  VI. 

ELECTION  OF  OFFICERS  AND  TENURE  OF  OFFICE. 

Section  I.  The  officers,  excepting  as  otherwise  provided,  shall 
be  elected  at  the  regular  meeting  of  the  association,  held  on  the 
third  Tuesday  in  October  of  each  year,  and  the  election  shall  not 
be  postponed  except  by  unanimous  consent 

Sect.  2.  The  president  and  treasurer  shall  be  elected  by  ballot 
by  a  majority  of  votes  cast,  and  shall  hold  office  for  one  year  or 
until  successors  are  elected.  No  member  in  arrears  shall  be  di- 
gible  for  office,  and  the  president  shall  not  be  eligible  for  r^ 
election. 

Vice-Presidents  and  Executive  Members, 

Sect.  3.  The  vice-presidents  shall  hold  office  for  one  year  and 
executive  members  for  two  years;  four  vice-presidents  and  three 
executive  members  to  be  elected  each  year;  all  officers  herein 
named  to  hold  office  until  successors  are  chosen. 
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SiCT.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  1^  a  majority  vote.  Executive  members  shall  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

Secretary. 

Sect.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  executive  committee,  two  thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  executive  committee.  The  secretary 
shall  also  be  secretary  of  the  executive  committee. 

Treasurer. 

Sect.  6.  The  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  executive  committee. 


ARTICLE  VII. 

COMMirrEES. 

Nominating  Committee. 

Section  1.  After  each  annual  meeting  the  president  shall  appoint 
a  committee  of  five  members,  not  officers  of  the  assoaation, 
of  whom  two  at  least  shall  be  past  presidents,  and  two  of  whom  shall 
have  served  on  the  committee  the  previous  year.  They  shall  pre- 
pare a  list  of  names  of  nominees  for  officers  to  be  voted  on  at  the 
next  annual  convention,  agreeable  to  Article  VI.  of  this  constitution, 
said  list  to  be  read  at  the  first  session  of  the  second  day  of  said  con- 
vention. Nothing  in  this  section  shall  be  construed  to  prevent  any 
member  making  nominations. 

Auditing  Committee. 

Sect.  2.  At  the  first  session  of  each  annual  meeting  there  shall 
be  appointed  by  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  secretary  and  treas- 
ttrer  and  certify  as  to  the  correctness  of  their  accounts.  Accept- 
ance of  this  committee's  report  will  be  regarded  as  the  discharge 
of  the  committee. 

Committee  on  Subjects  for  Discussion. 

Sect.  3.  At  the  annual  meeting  there  shall  be  appointed,  by 
the  president,  a  committee,  whose  duty  it  shall  be  to  prepare  and 
report  subjects  for  investigation  and  discussion  at  the  next  annual 
meeting.  It  shall  be  the  duty  of  the  committee  to  receive  from 
members  questions  for  discussion  during  the  time  set  apart  for 
that  purpose.  This  committee  shall  decide  whether  such  ques- 
tions are  suitable  ones  for  discussion,  and  if  approved,  report 
them  to  the  association. 

Committees  on  Investigation. 

Sect.  4.  When  the  committee  on  subjects  has  reported  and  the 
association  approved  of  the  same,  the  president  shall  appoint 
special  committees  to  investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special  committee  to  investigate  and  report  on 
anv  subject  of  which  a  majority  of  members  present  may  approve. 
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Publication  Committee. 

Sect.  5.  After  each  annual  meeting  the  executive  committte 
shall  appoint  a  publication  committee  of  three  active  members 
whose  duty  it  shall  be  to  supervise  the  publication  of  the  proceed- 
ings. The  assignment  of  this  committee  shall  be  such  that  at 
least  one  member  shall  have  served  on  the  committee  during  the 
previous  year.  The  publication  committee  will  report  to  the 
president  and  perform  their  duties  under  his  supervision. 

ARTICLE  VIII. 

ANNUAL  DUES. 

Section  1.  Every  active  member  shall  pay  to  the  secretary 
three  dollars  membership  fee  and  shall  also  pay  two  dollars  per 
year  in  advance  to  defray  the  necessary  expenses  of  the  asso- 
ciation. No  member  being  one  year  in  arrears  for  dues  shall  be 
entitled  to  vote  at  any  election,  and  any  member  one  year  m 
arrears  may  be  stricken  from  the  list  of  members  at  the  disc^^ 
tion  of  the  executive  committee. 


ARTICLE  IX. 

amendments. 

Section  1.  This  constitution  may  be  amended  at  any  regto 
meeting  by  a  two  thirds  vote  of  members  present,  provided  that  a 
written  notice  of  the  proposed  amendment,  or  amendments,  has 
been  given  at  least  sixty  days  previous  to  said  regular  meeting. 


i 

J 


BY-LAWS 


TIME  OF   MEETING. 


1.  The  regular  meeting  of  this  association  shall  be   held  an 
nually  on  the  third  Tuesday  in  October. 


HOUR  OF   MEETING. 

2.  The  regular  hgur  of  meeting  shall  be  at  10  o'clock  a.  m., 
unless  changed  by  order  of  the  presiding  officer. 

PLACE  OF  MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  association  before  the 
final  adjournment.  The  places  proposed  shall  be  submitted  to  a 
ballot  vote  of  the  members  of  the  association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annual  meeting;  but  if  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF   BUSINESS. 

5.  1st — Callinpf  of  roll. 

2nd — Readm^  minutes  of  last  meeting. 

3rd — Admission  of  new  members. 

4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 

11th — Reading  and  discussion  of  questions  propounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th — Election  of  officers. 
14th — Adjournment. 
(Report  of  nominating  committee  to  be  read  at  first  session  of 
second  day.) 

DUTIES   OF  OFFICERS. 

6.  The  president  shall  have  general  supervision  of  the  affairs  of 
the  association.     He  shall   preside '  at  all  meetings  of  the  asso- 
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ciation,  and  of  the  executive  committee,  at  which  he  nay  be 
present;  shall  appoint  all  committees  not  otherwise  provided  for, 
and  shall  be  ex-officio  member  of  all  committees.  He  shall,  with 
the  secretary,  sign  all  contracts  or  other  written  obligations  of  the 
association  which  have  been  approved  by  the  executive  com- 
mittee. 

At  the  annual  meeting  the  president  shall  present  a  report  con- 
taining a  statement  of  the  general  condition  of  the  association, 
and  an  address. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at 
meetings  in  the  absence  of  the  president,  and  discharge  his  dutiei 
in  case  of  a  vacancy  in  his  office. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  association ;  to  keep  correct 
all  accounts  between  this  association  and  its  members ;  collect  all 
moneys  due  the  association,  and  pay  the  same  over  to  the  t^ea^ 
urer  and  take  his  receipt  therefor,  and  to  perform  such  other 
duties  as  the  association  may  require. 

9.  The  treasurer  shall  receive  all  moneys  and  deposit  the  same 
in  the  name  of  the  association  and  shall  receipt  to  the  secretary 
therefor.  He  shall  invest  all  funds  not  needed  for  current  dis- 
bursements as  shall  be  ordered  by  the  executive  committee.  He 
shall  pay  "all  bills,  when  properly  certified  and  approved  by  the 
president,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee. 


DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion  or  resolution  which  shall  be  brought  before 
the  association,  unless  otherwise  provided. 


DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Robert's  rules  of  order. 
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Bender,  Henry,  For.  B.  &  B.,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 
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Bowers,  S.  C,  Mast.  Carp,  of  Brdgs.,  P.  C.  C.  &  St.  L.  Ry.,  Steubcnville.0. 
Bowera,  Stanton,  Mast.  Carp.,  P.  C.  C.  &  St.  L.  Ry.,  Bradford,  0. 
Bowman,  A.  L.,  Cons.  Engr.,  165  Broadway,  New  York  City. 
Boyd,  G.  E..  Supt.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton,  Pa. 
Brantncr,  Z.  T.,  Gen.  For.  M.  of  W.  Shops,  B.  &  O.  R.  R.,  Marlinsburg. 

W.  Va. 
Brattcn,  T.  W^  Supvr.,  B.  and  B.,  S.  P.  Co.,  Oakland  Pier,  Cal. 
Brewer,  W.  A.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Clyman,  Wis. 
Bricker,  H.  R.,  Inspr.  M.  of  W.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
Brings,  B.  A.,  Supt.  Streets,  Colorado  Springs,  Colo. 
Brown,  Alf,  Supt.  B.  &  B.,  St.  L.  R.  M.  &  P.  R.  R.,  Raton,  N.  M. 
Browne,  J.  B.,  Gen'l  For.  B.  and  B.,  K.  C.  C.  &  S.  Ry.,  Clinton,  Mo. 
Browne,  J.  S.,  Div.  Engr.,  N.  Y.  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
Bruce,  R.  J.,  Supt.  Bldgs.,  M.  P.  Ry.,  St.  Louis,  Mo. 
Bulger,  Hugh,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 
Burgess,  W.  H.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Stockton,  Cal. 
Burke,  Daniel,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 
Burns,  W.  E.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Portland,  Ore. 
Burpee,  T.  C,  Engr.  M.  of  W.,  Intercolonial  Ry.,  Moncton.  N.  B. 
Burpee,  Moses,  Chief  Engr.,  B.  &  A.  R.  R.,  Houlton.  Maine. 
Burrell,  F.  L.,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Fremont,  Neb. 

Cable.  C.  C,  C.  E.,  Danville,  Ky. 

Cahill,  E.,  Genl.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Binghamton,  N.  Y. 
Cahill^  M.  P.,  Contractor,  1641  Market  St.,  Jacksonville,  Fla. 
Cahill,  P.  W.,  For.  B.  &  B.,  Virginian  Ry.,  Roanoke.  Va. 
Caldwell,  J.  M.,  Insp.  B.  and  B.,  C.  I.  &  L.  Ry.,  Lafayette.  Ind. 
Caldwell,  J.  T.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 
Canty,  J.  F.,  Supt.  B.  and  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 
Cardwell,  W.  M.,  Mast*.  Carp.  W.  T.  Co..  Washington.  D.  C. 
Carmichael,  Wm.,  St.  J.  &  G.  I.  R.  R.,  St.  Joseph,  Mo. 
Carpenter,  J.  T..  Princeton,  Ind. 

Carter,  E.  M.,  Supvr.  B.  and  B.,  T.  C.  R.  R..  Nashville,  Tcnn. 
Case,  F.  M.,  For.  W.  S.,  C.  &  N.  W.  Ry..  Belle  Plaine,  la. 
Catchot,  A.  J.,  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Ocean  Springs,  Miss. 
Christy,  B.  B.,  Br.  For.,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 
Clark,  W.  A.,  Chief  Engr..  D.  &  I.  R.  R.  R.,  Duluth.  Minn. 
Clark,  W.  M.,  Mast.  Carp.,  B.  &  O.  R.  R..  Pittsburgh,  Pa. 
Clopton,  A.  S.,  Supt.  B.  &  B.,  M.  K.  &  T.  Ry.,  Parsons,  Kans. 
Clothier,  E.  E.,  Chief  Carp..  C.  M.  &  St.  P.  Ry.,  Perry,  Iowa. 
Cole,  J.  E.,  Box  1535,  Providence,  R.  I. 
Colwell,  A.  J.,  Norfolk,  Neb. 

Connolly,  C.  G..  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Scranton.  Pa. 
Cookson,  D.  M.,  Asst.  Engr.,  Burma  Ry.  Extn.  Kalaw,  Burma,  India. 
Coombs,  R.  D.,  Const.  Engr.,  1112  Broadway.  New  York  City. 
Corbin,  W.  S.,  For.  B.  and  B.,  Sou.  Pac.  Co..  Los  Angeles. 
Crites,  G.  S.,  Div.  Engr..  Sou.  Pac.  Co.,  Los  Angeles.  Cal. 
Crosman,  D.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
Cullen,  J.  F.,  For.  B.  &  B..  O.  S.  L.  R.  R.,  Pocatello,  Idaho. 
Cummin,  Joseph  H.,  Bay  Shore,  N.  Y. 

Cunningham,  A.  C,  Chief  Engr.,  Wabash  R.  R.,  St.  Louis,  Mo. 
Curtin,  William,  Contractor,  Govan,  Saskatchewan. 

Dale,  Wm.  C,  For.  W.  S.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 
Dalstrom,  O.  F.,  Ch.  Dftsman.  Br.  Dept.,  C.  &  N.  W.  Ry.,  Chicago. 
Danes,  W.  S.,  Engr.  M.  of  W.,  Wabash  R.  R.,  Peru.  Ind. 
Davis,  C.  H.,  Civil  Engineer,  18  Old  Slip,  New  York  Citv. 
Dawley,  W.  S.,  Ch.  Engr.,  Y.  S.  &  T.  Ry.,  Yunnan  Fu,  China.        ^^ 
De  Capito,  T.  F.,  Gen'l  For.  B.  and  B.,  Q.  O.  &  K.  C.  R.  R.,  Milan.  Mo 


DIRECTORY   OF    MEMBERS  273 

Decker,  H.  H..  Eng.  Maint.  C.  &  N.  W.  Ry.,  Chicago,  111. 

Degnan,  L.  V.,  Chief  Draftsman,  Sou.  Pac.  Co.,  Oakland  Pier,  Cal. 

Derr^  W.  L.,  Supt,  C.  G.  W.  R.  R.,  Clarion  Iowa, 

Develin,  R.  Q.,  Asst.  Engr.  M.  of  W.,  P.  R.  R.,  Philadelphia,  Pa. 

Dickson,  Geo.,  For.  Brdgs.,  Sou.  Pac.  Co.,  Oakland,  Cal. 

Dodd,  A.  M.,  Brazil  Ry.,  Sao  Paulo,  Brazil,  S.  Am. 

Dolan,  E.  M.,  Bldg.  inspr..  Mo.  Pac.  Ry.  Sys.,  St.  Louis. 

Donaldson,  C.  K,  Actg.  G.  F.  B.  &  B.,  C.  Vt.  R.  R.,  St.  Albans,  Vt. 

Douglass,  H.  S.,  Supvr.  B.  &  B.,  Sou.  Ry.,  Charleston,  S.  C. 

Douglas,  W.  J.,  C.  £.,  60  Wall  St.,  New  York  City. 

Drake,  R.  M.,  Dist.  Engr.,  Sou.  Pac.  Co..  San  Francisco,  Cal. 

Draper,  F.  O.,  Supt  of  Bridges,  1.  C.  R.  R.,  Chicago. 

Drum,  H.  R.,  Chief  Carp.,  C  M.  &  St  P.  Ry.,  Chamberlain,  S.  D. 

Dupree,  James,  For.  W.  S.,  C.  T.  H.  &  S.  E.  Ry.,  Crete,  111. 

Durfee,  T.  H.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Huron,  S.  D. 

Sastman,  J.  S.,  For.  B.  and  B.  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 

Kdinger,  F.  S.,  C.  E.,  Hansford  Bldg.,  San  PVancisco,  Cal. 

Edwards,  W.  R.,  Asst.  Engr.  Bridges,  B.  &  O.  R.  R.,  Baltimore,  Md. 

Kggera,  C.  H^  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 
Kgffleston,  H.  H.,  Asst  Supvr.  B.  &  B..  B.  &  O.  C.  T.  R.  R.,  Chicago. 
KflTgleston,  W.  O.,  Insp.  of  Bridges,  Erie  R.  R.,  Huntington,  Ind. 
Elder,  W.  E.,  Mast  Carp.,  C.  B.  &  Q.  R.  R.,  Burlington,  Iowa. 
Elliott,  R.  O.,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Nashville,  Tenn. 
Elwell,  H.  A,,  Supvr.  B.  &  B.,  C.  G.  W.  Ry.,  Clarion,  la. 
Ettinger,  C,  Gen.  Ptr.  For.,  I.  C.  R.  R.,  Chicago. 
Ewart,  John,  Spvr.  Water  Service,  B.  &  M.  R.  R.,  Boston,  Mass. 

Fake,  C.  H.,  Ch.  Engr.,  M.  R.  &  B.  T.  R.  R.,  Bonne  Terre,  Mo. 

Fellows,  C.  W.,  For.  W.  S.,  C.  &  S.  Ry.,  Denver,  Colo. 

Penney,  George,  Mast.  Carp.,  C.  B.  &  Q,  R.  R.,  McCook,  Neb. 

Ferdina,  A.  H.,  For.  B.  &  B.,  St  L.  I.  M.  &  S.  Ry.,  St.  Louis. 

Ferris,  B.  F.,  For.  B.  and  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

Findley,  A.,  929  Wash.  Ave.,  Portland,  Me. 

Finley,  W.  H.,  Asst.  Ch.  Engr.,  C.  &  N.  W.  Rv.,  Chicago. 

Fisk,  C.  H.,  Ch.  Engr.,  T.  A.  &  G.  R.  R.,  Chattanooga,  Tenn. 

Fisher,  T.  F.,  Bridge  Inspr.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 

Fisher.  Morris,  Supvr.  B.  &  B.,  Sou.  Pac.  Co.,  Ogden,  Utah. 

Fletcher,  Jr.,  J.  W.,  Roadmaster,  Car.  &  N.  W.  Ry.,  Chester,  S.  C. 

Flint,  C.  F.,  For.  B.  and  B..  C.  V.  R.  R.,  St.  Albans,  Vt 

Floren,  E.  R.,  Mast.  Carp.,  C  R.  L  &  P.  Ry.,  Rock  Island,  111. 

Flynn,  M.  J^  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chicago. 

Forbes,  John,  Bridge  Engr.,  45  Victoria  Road,  Halifax,  N.  S. 

Foreman,  John,  P.  &  R.  Ry.,  Pottstown,  Pa. 

Forsgren,  Oscar,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Brigham,  Utah. 

Fowlkes,  J.  R.,  Roadmaster,  Southern  Ry.,  Columbia,  S.  C. 

Fraser,  Alex.,  Supvr.  B.  &  B.,  Sou.  Pac.  Co..  Bakersfield,  Cal. 

Fraser,  James,  Ch.  Engr.,  N.  S.  W.  Govt.  Rys.,  Sydney,  N.  S.  W. 

Fraser,  Neil,  Gen'l  Br.  For.,  Sou.  Pac.  Co.,  Salem,  Ore. 

FrayUck,  W.  F.,  Roadmaster,  Southern  Ry.,  Charleston,  S.  C. 

Frazier,  W.  C,  Supvr.  B.  and  B.,  S.  P.  L.  A.  &  S.  L.  Ry.,  Los  Angeles. 

Fritz,  PhiL,  For.  B.  &  B.,  Sou.  Pac.  Co..  Los  Angeles. 

Fullem,  T.  J.,  Supt.  Bldgs.,  I.  C.  R.  R.,  Chicago. 

Gagnon,  Ed.,  Supvr.  B.  and  B.,  M.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 
Gaut,  J.  B.,  Br.  Inspr.,  G.  T.  Ry.,  Montreal,  Que. 
Gehr,  B.  F.,  Mast.  Carp.,  P.  C.  C  &  St  L.  Ry..  Richmond,  Ind. 
Gentis,  Ira,  B.  and  B.  Foreman,  Sou.  Pac.  Co.,  Oakland,  Cal. 
George,  E.  C,  Supvr.  B.  and  B.,  G.  C.  &  S.  F.  Ry..  Beaumont,  Tex. 
George.  W.  J.,  Commissioner,  W.  A.  Govt  Rys.,  Perth,  W.  Australia. 
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Gieting,  August,  Supt.  B.  and  B.,  C.  R.  R.  R.,  Houghton,  Mich. 
Givens,  J.  A.,  Asst.  Div.  Engr.,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Gnadt,  C,  Br.  For.,  St.  L.  I.  M.  &  S.  Ry.,  Poplar  BluflF,  Mo. 
Qoldmark,  Henry,  Desig.  Engr.,  Isthmian  Canal,  Culebra,  Panama. 
Gooch,  C.  W^  1325  W.  9th  St.,  Dcs  Moines,  la, 
Goodale,  L.  P.,  Supvr.  Engr.,  P.  I.  Commission,  Manila,  P.  I. 
Gooding,  Jr.,  W.  J.,  Div.  Engr.,  S.  A.  L.  Ry.,  Savannah,  Ga, 
Gordon,  Guy,  For.  Water  Service,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 
Govern,  E.  J.,  Div.  Engr.,  State  of  N.  Y.,  Rochester,  N.  Y. 
Graham,  Wm.,  C.  E.,  3027  Windsor  Ave.,  Baltimore,  Md. 
Gratto,  James,  Asst.  Engr.,  S.  P.  Co.,  Los  Angeles,  Cal. 
Graves,  Lon,  For.  B.  &  B.,  St.  L.  L  M.  &  S.  Ry.,  Dermott,  Ark. 
Green,  E.  H.  R.,  Pres.,  Texas  Midland  R.  R.,  Terrell.  Tex. 
Green,  C.  P.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Sacramento,  Cal 
Greiner,  J.  E.,  Civil  Engineer,  605  Continental  Bldg.,  Baltimore,  Md. 
Griffith,  P.  M.,  Supvr.  B.  and  B.,  C.  &  O.  Ry.,  Covington,  Ky. 
Grover,  O.  L.,  Asst.  Engr.,  C.  &  O.  Ry.,  Richmond,  Va, 
Guild,  Edward,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Edmore,  Mich. 
Guisto,  Peter,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 
Gumphrey,  M.  E,,  Mast.  Carp.,  C.  R.  L  &  P.  Ry.,  Ekion,  Mo. 
Guretzky^J.,  For.  B.  and  B.,  Col.  Mid.  Ry.,  Colorado  City,  Colo. 
Gutelius,  F.  P^  Gen'l  Supt.,  C.  P.  R.,  Montreal,  Que. 

Hadwen,  L.  D.,  Engr.  Masy.  Const.,  C.  M.  &  St.  P.  Ry.,  Chicago,  III 
Hall,  N.  L.,  Supvr.  B.  &  B.,  Sou.  Ry.,  Greensboro,  N.  C. 
Hall,  Thomas,  For.  of  Buildings,  M.  C.  R.  R.,  St  Thomas,  Ont 
Hand,  Geo.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 
Hanks,  G.  E.,  Supvr.  B.  and  B.,  P.  M.  R.  R..  East  Saginaw,  Mich. 
Harmon,  Wm.  C,  Br.  Inspr.,  Sou.  Pac.  Co.,  Bakersfield,  Cal. 
Harris,  C.  J.,  For.  B.  and  B.,  O.  S.  L.  R,  R.,  Idaho  Falls,  Idaho. 
Harris,  W.  B.,  Div.  Engr.,  M.  &  O.  R.  R.,  Murphysboro,  111. 
Hartley,  James,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Staples.  Minn. 
Harwig,  W.  E.,  Supvr.  B.  and  B.,  L.  &  N.  E.  R.  R.,  Bethlehem,  Ft. 
Haus^en,  W.,  Supvr.  B.  and  B.,  M.  P.  Ry.,  Sedalia,  Mo. 
Hawkins,  E.  P.,  Div.  Engr.,  St.  L.  I.  M.  &  S.  Ry.,  Ferriday,  La. 
Helmers,  N.  P.,  Contractor,  919-4th  Ave.  South,  Minneapolis. 
Henderson,  J.,  Foreman  B.  and  B.,  G.  T.  Ry.,  St.  Thomas.  Ont. 
Higgins,  H.  K.,  Cons.  Engr.,  209  Mc Bride  St.,  Jackson,  Mich. 
Hill,  H.  R.,  Asst.  Supvr.  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 
Hitesman,  U.  S.,  Gen.  For.  N.  Y.  C.  &  H.  R.  R.  R..  New  York  City. 
Hofecker,  Peter,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Auburn,  N.  Y. 
Holcomb,  J.  W.,  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Buffalo,  N.  Y. 
Holdridge,  H.  D.,  Supvr.  B.  and  B.,  Y.  &  M.  V.  R,  R.,  Vicksburg,  Miss. 
Holmes,  H.  E^  For.  of  B.  and  B.,  C.  V.  R.  R.,  New  London,  Conn. 
Hopke,  W.  T.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 
Homing,  H.  A.,  Supt.  of  Bldgs..  M.  C.  R.  R.,  Jackson,  Mich. 
Horth,  A,  J.,  Mast.  Carp.,  Erie  R.  R.,  Meadville,  Pa. 
Howe,  J.  H.,  Civil  Engineer.  Cresco,  Iowa. 
Hubbard,  A.  B.,  Supvr.  B.  and  B.,  B.  &  M.  R.  R..  Boston,  Mass. 
Hubley,  Jno.,  Steel  Br.  For.,  Sou.  Pac.  Co.,  Colfax,  Cal. 
Hudson,  B.  M.,  Gen.  For.  B.  &  B.,  T.  &  B.  V.  Ry.,  Teague,  Tex. 
HuU,  K.  S.,  Vice  Pres.,  C.  S.  S.  &  L.  V.  R.  R.,  Temple,  Tex, 
Hume.  E.  S.,  Chief  Engr.,  W.  A.  Govt.  Rys.,  Midland  Jet,  W.  Austnlii 
Hunciker.  John,  For.  Bridge  Erection,  C.  &  N.  W.  Ry.,  Chicago. 
Hurst.  Walter,  Mast.  Carp..  C.  B.  &  Q.  Ry.,  St.  Joseph,  Mo. 
Hurt,  J.  M.,  For.  B.  &  B.,  T.  C.  R.  R.,  Nashville,  Tenn. 

Ingalls,  F.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 
Ingram.  Flosrd,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Erin,  Tenn. 
Irwin,  J.  W.,  Contractor,  Chadron,  Neb. 
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Jack,  H.  M.,  Gcn'l  For.  B.  and  B.,  I.  &  G.  N.  R.  R.,  Palestine,  Tex. 
James,  A.  J.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Topeka,  Kans. 
James,  Harry,  Gen'l  For.  B.  and  B.,  C.  &  S.  Ry.,  Denver,  Col. 
Jardine,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Jennings,  Geo.  H.,  Asst.  Ch.  Engr.,  E.  J.  &  E.  Ry.,  Joliet,  111. 
Jensen,  C.  A.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
Jewcdl,  J.  O.,  Supt  B.  and  B.,  C.  T.  H.  &  S.  E.  Ry.,  Terre  Haute,  Ind. 
Johnson,  Phelps,  Manager  Dom.  Bridge  Co.'s  System,  Montreal,  Que. 
Johnston,  C.  E.,  Ch.  Engr.,  K.  C.  Sou.  Ry.,  ICansas  City,  Mo. 
Jonah,  F.  G^  Engr.  Const.,  St.  L.  &  S.  F.  R.  R.,  St.  Louis,  Mo. 
Joslin,  Judson,  Gen'l  Foreman,  L.  V.  R.  R.,  Auburn,  N.  Y. 
Jutton,  Lee,  Gen'l  Insp.  of  Bridges,  C.  &  N.  W.  Ry.,  Chicago. 

Keefe»  D.  A,,  Insp.  of  Shops,  L.  V.  R.  R.,  Athens,  Pa. 

Keith,  H.  C^  Civil  Engineer,  116  Nassau  St,  New  York  City. 

Kelly,  C.  W^  C.  E.,  Fairbanks,  Morse  &  Co.,  Chicago. 

Kemp,  A.  E^  Supvr.  B.  &  B.,  L.  V.  R.  R.,  Hazelton,  Pa. 

Kibbey,  G.  S.,  Asst.  Engr.,  M.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 

Killam»  A.  E^  Gen*l  Insp.  B.  and  B.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Killian,  J.  A^  Asst.  Engr.,  Southern  Ry.,  Charlotte,  N.  C 

Kinney,  Q.  W.,  Inspr.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Salt  Lake  City. 

King,  A.  H^  Supvr.  B.  and  B.,  O.  S.  L.  R.  R..  Salt  Lake  City,  Utah. 

King.  C.  F.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Omaha,  Neb. 

King.  F.  E.,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Minneapolis,  Minn. 

Kinzie,  H.  H^  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Taunton,  Mass. 

Kleefield,  WUHam,  Jr.,  628  No.  34th  St.,  Philadelphia,  Pa. 

Klumpp,  G.  J.,  Supvr.  Bridges,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

Knapp,  F.  Al  Mast.  Carp.,  Eric  R.  R.,  Jersey  City,  N.  "J. 

Knowles,  C.  K.,  Gen.  For.  Water  Works,  I.  C.  R.  R.,  Chicago. 

Krutsinger,  M.  R.,  Supvr.  B.  &  B.,  W.  Pac.  Ry.,  Sacramento,  Cal. 

Lacy,  J.  D.,  920  Wash.  St.,  Enid,  Okla. 

Lacy,  W.  J.,  For.  B.  &  B.,  St  L.  I.  M.  &  S.  Ry.,  Poplar  BluflF,  Mo. 

La  Fountain,  N.  H^  Asst  Supt.  of  B.  and  B.,  C.  M.  &  St.  P.  Ry.,  Chicago. 

Land,  B.  Jr.,  Div.  Engr.,  S.  A.  L.  Ry.,  Jacksonville,  Fla. 

Land,  G.  W.,  Supvr.  B.  and  B.,  St  L.  I.  M.  &  S.  Ry.,  McGehee,  Ark. 

Lane,  E.  G.,  Asst  Engrr.,  B.  &  O.  R.  R.,  Baltimore,  Md. 

Larger  H.  If^  Mast  Carp.,  G.  R.  &  I.  Ry.,  Fort  Wayne,  Ind. 

Larson,  John,  Room  608,  537  So.  Dearborn  St,  Chicago. 

Lasher,  A.  W.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Suisun,  Cal. 

Lawrence,  P.  P.,  Asst.  Supvr.  B.  &  B.,  L.  E.  &  W.  R.  R.,  Tipton,  Ind. 

Lajrfield,  E.  N.,  C.  E.,  7111  Normal  Ave..  Chicago. 

Leake,  T.  S.,  Contractor,  6433  Monroe  Ave.,  Chicago. 

Leavitt,  F.  J.,  For.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 

Lee,  Frank,  Prin.  Asst.  Engr.,  C.  P.  R.,  Winnipeg,  Manitoba. 

Lemond,  J.  S.,  Engr.,  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C. 

Leonard,  H.  R^  Engr.  B.  and  B.,  P.  R.  R.,  Philadelphia,  Pa. 

Lichty,  C.  A,,  GcnTlnsp.,  C.  &  N.  W.  Ry.,  Chicago. 

Linenan,  T.  J.,  For.  Brdgs.,  Sou.  Pac.  Co.,  Ventura,  Cal . 

Little,  J.  W.,  Asst.  Supvr.,  B.  &  B.,  L.  &  N.  R.  R.,  Birmingham,  Ala. 

Long,  M.  A,,  Archt,  B.  &  O.  R.  Rl,  Baltimore,  Md. 

Lloyd,  F.  F^  Civil  Engr.,  2017  Francisco  St,  Berkeley,  Cal. 

Loftin,  E.  L.,  Supvr.  B.  and  B.,  Q.  &  C.  Ry.,  Vicksburg,  Miss. 

Lodge,  Harry,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San   Francisco. 

Loughery,  E^,  Gen'l  For.  B.  and  B.,  T.  &  P.  Ry.,  Marshall,  Tex. 

Loughnuie,  George,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Loweth,  C.  P.,  Ch.  Engr.,  C.  M.  &  St  P.  Ry.,  Chicago. 

Lyditon,  W.  A.,  Supvr.  B.  and  B..  B.  &  M.  R.  R.,  Salem,  Mass. 

Mace,  B.  S.,  Supt  of  Insurance,  B.  &  O.  R.  R.,  Baltimore,  Md. 
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Macy,  E,  C,  Supt.  Const.  Stone  &  Webster  Eng.  Corpn.,  Bdlinghia, 

Wash. 
Mahan,  Wm.,  Mast  Carp.,  W.  &  L.  E.  R.  R^  Canton.  Ohio. 
Main.  W.  T^  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 
Mallard.  C.  C,  Supt.  Ariz.  Eastern  R.  R.,  Globe,  Ariz. 
Malloy.  J.  B.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  San  Francisco. 
Mann,  J.  M..  Gen'l  For.  B.  and  B..  Ft.  W.  &  D.  C.  Ry.,  Ft  Worth.  Tol 
Manthey,  G.  A^  Asst.  Supt  B.  and  B.,  M.  St  P.  &  S.  Ste.  M.  Ry.,  llml^ 

apolis.   Minn. 
Marcy,  C.  A.,  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chicago. 
Markley,  A.  S.,  Mast.  Carp.,  C.  &  E.  I.  R.  R..  Danville,  III 
Marklcy,  J.  H.,  Mast.  B.  and  B.,  T.  P.  &  W.  Ry.,  Peoria,  III 
Marsh,  John,  For.  B.  and  B..  B.  &  M.  R.  R..  Lawrence,  Mass. 
Massenburg,  W.  G.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Beaumont,  Tex 
Mathews,  J.  D.,  Div.  Engr.,  Sou.  Pac.  Co.,  Tucson,  Ariz. 
Matthews,  W.  H.,  Mast  Carp.,  Erie  R.  R.,  Homell.  N.  Y. 
Mattos,  F.  D.,  Supt.  Pres.  Wks.,  S.  P.  Co.,  W.  Oakland.  Cal. 
Mayer,  M.  J.,  Ch.  Draftsman.  Sou.  Pac.  Co.,  San  Francisco,  Cal. 
McCandless.  C.  W.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Ventura,  Cal. 
McCann,  E.,  Gen.  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Wellington.  Kaos. 
McCaulley.  S.  W.,  C.  E.,  747  E.  36th  St..  Chicago.  111. 
McCormick,  R.  S.,  Ch.  Engr.,  A.  C.  &  H.  B.  R.,  Sault  Ste.  Marie,  Ont 
McCully.  C.  S..  Gen'l  For.  B.  and  B.,  N.  P.  Ry.,  Jamestown,  N.  D. 
McDearmid,  W.  A.,  For.  Bridges,  S.  A.  L.  Ry.,  Tallahassee,  Fla. 
McFarlane,  R.  E.,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Duluth,  Minn. 
McGee,  Danl.,  For.  B.  &  B.,  Sou.  Pac  Co..  Sacramento,  Cal. 
McGonagle.  W.  A..  Pres.,  D.  M.  &  N.  Ry.,  Duluth,  Minn. 
McGrath,  H.  J.,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Mcllwain,  J.  T.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Akron,  Ohio. 
Mclntyre,  James,  Miami,  Fla. 

Mclver,  B.  T.,  Supvr.  B.  and  B.,  D.  &  I.  R.  R.  R.,  Two  Harbors,  Mimi 
McKee,  D.  L.,  For.  B.  and  B.,  P.  &  L.  E.  R.  R.,  McKee's  Rocks,  Pt 
McKee,  H.  C,  Insp.  of  Iron  Bridges,  C.  of  G.  R.  R.,  Macon,  Ga. 
McKee,  J.  L.,  Mast  Carp.,  VandaUa  R.  R.,  Spencer.  Ind. 
McKee,  R.  J.,  Supvr.  B.  and  B.,  I.  C.  R.  R.,  Freeport.  Ill 
McKeel.  W.  S..  Mast.  Carp..  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich, 
McKenzie,  W.  B.,  Chief  Engr..  Intercolonial  Ry.,  Moncton,  N.  B. 
McKibben,  Robert,  Mast.  Carp.,  P.  R.  R.,  Altoona,  Pa. 
McLean,  Neil,  Mast  Carp.,  Erie  R.  R.,  Huntington,  Ind. 
McLeod,  Angus  M.,  For.  B.  &  B..  Sou.  Pac  Co.,  Oakland,  Cal 
McNab,  A,,  Supvr.  B.  and  B..  P.  M.  R.  R.,  Holland,  Mich. 
McQueen.  A.,  Gen.  For.  Brs.,  D.  L.  &  W.  R.  R..  Binghamton,  N.  Y. 
McKae.  D.  A.,  Carp.  For.,  C.  P.  R.,  Cranbrook.  B.  C. 
McVay,  A.  B.,  Supvr.  B.  and  B.,  L.  &  N.  R.  R,,  Evansville.  Ind. 
Meloy,  E.  S.,  Asst.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Mernck.  A.  W.,  Contractor,  Boone,  la. 

Meyers.  W.  F.,  For.  B.  and  B.,  C.  &  N.  W.  Ry..  Belle  Plainc,  Iowa. 
Miller,  A.  P.,  Mast.  Carp..  Penn.  Lines  W.  of  Pitts.,  Chicago. 
MiUs,  R.  P.,  Supvr.  Bldgs.,  N.  Y.  C.  &  H.  R.  R.  IL,  New  York  Oty. 
Mitchell,  G.  A..  Mast,  of  B.  and  B.,  G.  T.  Ry.,  Toronto.  Ont 
Moen.  J.  D.,  For.  B.  and  B.,  C.  &  N.  W.  Ry«  Boone.  la. 
Montzheimer.  A..  Ch.  Engr..  E.  J.  &  E.  Ry..  Joliet,  111. 
Moore,  E.  G.,  For.  Carpenter,  B.  &  O.  R.  R..  Grafton,  W.  Va. 
Moore,  W.  H.,  Eng.  of  Brgs.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Haven,  Com 
Morgan,  J.  W.,  Supvr.  B,  and  B.,  Southern  Ry.,  Columbia,  S.  C 
Morrison.  E.  C,  Div.  Engr.,  Sou.  Pac.  Co.,  San  Francisco. 
Mountain,  G.  A.,  Ch.  Engr.,  Ry.  Com.  of  Canada,  Ottawa,  Ont 
Mountfort,  Albert,  Supvr.  B.  and  B..  B.  &  M.  R.  R.,  Nashua,  N.  H. 
Munson,  S.  P..  Mattoon,  111. 

Murphy,  I.  J.,  For.  Water  Service,  Sou.  Pac.  Co.,  Oakland,  Cal. 
Murray,  Edwd..  Asst.  Engr.  B.  &  B.,  C.  M.  &  P.  S.  Ry.,  Miles  City,  Mont 
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lAusgrave,  C.  T.,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Idaho  Falls,  Idaho. 
duBser,  D.  Q.,  Mast.  Carp.,  Pcnn.  Lines  W.  of  Pitts.,  Wcllsvillc,  Ohio. 
Austain,  B.  J.,  R.  F.  D.  2,  San  Diegro,  Cal. 

lelson,  J.  C,  Engr.  M.  of  Wav.  S.  A.  L.  Ry.,  Portsmouth,  Va. 

lelson,  O.  T.,  Roadmaster,  A.  &  W.  P.  R.  R.,  Montgomery,  Ala. 

lelson.  P.  N.,  Gcn'l  For.  of  Carp.,  S.  P.  Co.,  San  Francisco,  Cal. 

lewhall,  V.  A,,  Engr.,  Alberta  Interurban  Ry.,  Calgary,  Alta. 

loon,  W.  M.,  Palatka,  Fla., 

JucUc,  J.  H.,  Engr.  M.  of  W.,  N.  Y.  O.  &  W.  R.  R.,  Middletown,  N.  Y. 

)'Connor.  W.  F.,  Supvr.  Bridges,  L.  I.  R.  R.,  Flushing,  N.  Y. 

rNcill,  P.  J.,  Mast.  Carp.,  L.  S.  &  M.  S.  Ry.,  Adrian,  Mich. 

>sbom,  F.  C,  Consulting  Engineer,  740  Engineer's  Bldg.,  Cleveland,  O. 

>agc,  A.  A«  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Concord,  N.  H. 

^arker,  J.  F.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  San  Bernardino,  Cal. 

^arker,  W.  V.,  For.  B.  &  B.,  Rock  Island  Lines,  Amarillo,  Tex. 

^arks,  J.,  Suovr.  B.  and  B.,  U.  P.  R.  R.,  Denver,  Col. 

^arsons,  P.  E.,  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 

Patterson,  S.  P.,  Gcn'l  For.  B.  and  B.,  B.  &  M.  R.  R..  Concord,  N.  H. 

>auba,  A.  W.,  For.  B.  and  B.,  C.  &  S.  Ry.,  Denver,  Colo. 

^eabody,  K.,  Asst.  Supv.  Bldgs.,  N.  Y.  C.  &  H.  R.  R.  R.,  New  York  City. 

^enwell,  J.  N.,  Supvr.  B.  and  B.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

^crkins,  H.  D.,  1501  Walnut  St.,  Danville,  111. 

>ctti8,  W.  A,,   Gen'l   Supvr.   of   Buildings,   N.   Y.   C.   &   H.   R.   R.    R., 

Rochester,  N.  Y. 
>himpB,  B.  P.,  Asst.  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  Wil- 

limantic.  Conn. 
Hckering,  B.  P.,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Salem,  Mass. 
*lank,  D.  E.  Supvr.  B.  and  B.,  Pac.  Elec.  Ry.,  Los  Angeles,  Cal. 
^oUard,  Harry,  Asst.  Gen'l  Br.  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 
^ollard.  Homer,  Bridge  Inspr.,  Sou.  Pac.  Co.,  West  Oakland,  Cal. 
^ollock,  H.  H.,  Mast.  Carp,  of  Bldgs.,  P.  C.  C.  &  St.  L.  Ry.,  Carnegie,  Pa. 
^ortcr,  L.  H.,  Box  35,  Andover,  Conn. 

^otts.  J.  O.,  M.  of  W.  Inspr.,  B.  &  O.  R.  R.,  Baltimore,  Md. 
>owcll,  C.  E.,  Supt.  B.  and  B.,  C.  &  O.  Ry.,  Hinton,  W.  Va. 
^owcll,  S.  J.,  Div.  For.  B.  &  B.,  O.  S.  L.  R.  R.,  Ogden,  Utah . 
^owcrs,  G.  P^  Contractor,  Jolict,  111. 
Procter,  V.  C,  Gcnl  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Winslow,  Ariz. 

?uinn,  William,  Supt.  B.  &  B.,  St.  L.  S.  W.  Ry.,  of  T.,  Tyler,  Tex. 

^and,  F.  C,  Gen'l  For.  B.  and  B.,  B.  &  M.  R.  R.,  Boston, 
^anncy,  J.  E.,  Genl.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Buffalo,  N.  Y. 
Usk,  A.  G.,  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.  Ry.,  Spooner,  Wis. 
tedinger,  C.  A.,  Asst.  Engr.  M.  of  W.,  Southern  Ry..  Charlotte,  N.  C. 
tear,  G.  W.,  Gen'l  Insp.,  S.  P.  Co.,  San  Francisco,  Cal. 
^edficld,  J.  A.  S.,  Div  Engr..  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis. 
Redmond,  C.  E.,  Supvr.  B.  &  B.,  St.  L.  I.  M.  &  S.  Ry.,  Van  Buren,  Ark. 
'cid,  Wm.,  Timber  Insp.,  I.  C.  R.  R.,  Grenada,  Miss. 
Jcid,  R.  H.,  Supvr.  Bridges,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio, 
^eplogle,  J.  S.,  For.  B.  &  B.,  Sou.  Pa::.  Co.,  Oakland,  Cal. 
^f^tinghouse,  H.,  Supt.,  C.  &  N.  W.  Ry.,  Mason  City,  la. 
Mcc,  A.  P.,  Roadmaster,  C.  N.  &  L.  R.  R.,  Columbia,  S.  C. 
Richardson,  R.  W.,  Asst.  Engr.,  C.  &  N.  W.  Ry.,  Sioux  City,  la. 
Uchey,  C.  W.,  Mast.  Carp.,  P.  R.  R.,  Pittsburg,  Pa. 
(idgway,  Arthur,  Asst.  Ch.  Engr.,  D.  &  R.  G.  R.  R.,  Denver,  Colo. 
ancy,  M.,  Gen'l  For.  B.  and  B..  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 
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Rintoul,  D.  T.,  Gen'l  For.  B.  and  B.,  Sou.  Pac.  Co.,  Bakcrsficld,  CaL 
Robertson,  A.  A^  Supvr.  B.  and  B.,  N.  W.  Pac.  Ry.,  San  Rafael,  CaL 
Robinson,  A.  L.,  Br.  Inspr.  Sou.  Pac.  Co.,  Stockton,  Cal. 
Robinson,  A.  W.,  Asst.  Engr.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 
Robinson,  J.  S.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Chicago. 
Robinson,  John,  Supvr.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 
Robinson,  R  B.,  Asst.  Engr.,  O.  S.  L.  R.  R.,  Salt  Lake  City. 
Rodman,  G.  A,,  Inspr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R,  R.,  New  Hafca. 

Conn. 
Rogers,  W.  A.,  Civil  Engineer,  37  W.  Van  Buren  St.,  Chicago. 
Rogers,  W.  B^  Supvr.  B.  and  B.,  C.  St.  P.  M.  &  O.  Ry.,  Emerson,  Neb. 
Rohbock,  W.  L.,  Asst.  to  Ch.  Engr.,  W.  &  L.  E.  R.  R.,  Qevcland.  Ohia 
Rose,  Norman,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Portland,  Ore. 
Rose,  W.  M,,  For.  Water  Service,  Sou.  Pac.  Co.,  Sacramento,  Cal. 
Ross,  WilUam,  Chief  Carp.,  C  M.  &  St.  P.  Ry.,  Millbank,  S.  D. 
Rounseville,  D.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Antigo,  Wis. 
Roy,  C.  M.^  Gen.  Bridge  For.,  L.  &  N.  R.  R.,  Birmingham,  Ala, 
Ruge,  Aug.,  Supvr.  B.  &  B.,  C.  St.  P.  M.  &  O.  Ry.,  Mankato,  Minn. 

Salisbury,  J.  W.,  Gen.  For.  D.  &  W.,  A.  C.  L.  R.  R.,  Port  Tampa,  Fla. 

Sampson,  G.  T.,  Div.  Engr.,  N.  Y.  N.  H.  &  H.  R.  R.,  Boston. 

Sattley,  R.  C,  Valuation  Engr.,  C.  R.  L  &  P.  Ry.,  Chicago. 

Scanncll,  D.  W.,  For.  B.  &  B.,  S.  P.  L.  A.  &  S.  L.  R.  R.,  Salt  Lake  Ci^. 

Schaffer,  J„  Supvr.  B.  and  B.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

Schall,  F.  E.,  Bridge  Engr.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Schenck.  W.  S.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Council svillc.  Pa. 

Schneider,  P.  E.,  Architect,  M.  C.  R.  R..  Jackson,  Mich. 

Scheetz,  F.  B.,  Contracting  Engr..  K.  C.  Bridge  Co.,  Kansas  Gty.  Ma 

Scribner^  C.  J.,  Bldg.  Inspr.,  C.  B.  &  Q.  Ry.,  Chicago. 

Searls,  Niles,  Gen.  Fire  Inspector,  Sou.  Pac.  Co.,  San  Francisco,  CaL 

Sefton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Selig,  A.  C,  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Shane,  A.,  Gen'l  Mgr.,  I.  C.  &  S.  Trac.  Co.,  Columbus.  Ind. 

Sharpe,  D.  W.,  Supvr.  B.  and  B.,  N.  Y.  N.  H.  &  H.  R.  R.,  New  Hiren. 

Conn. 
Sharpe,  T.  E.,  Supvr.  B.  and  B.,  Sou.  Ry.,  Greenville.  S.  C 
Shedd,  A.  R.,  Asst.  Gen'l  Br.  Inspr.,  C.  &  N.  W.  Ry.,  Chicago. 
Sheldon,  J.  B.,  Supvr.  B.  and  B..  N.  Y.  N.  H.  &  H.  R.  R.,  Providence. 

R.   I. 
Sheley,  Wm.,  Asst.  Supvr.  B.  and  B.,  L.  &  N.  R.  R..  Evansvillc.  Ind. 
Sherwin,  F.  A^  Div.  Engr.  B.  &  M.  R.  R..  St.  Johnsbury,  Vt 
Shope,  D.  A.,  Gen'l  For.  B.  and  B..  A.  T.  &  S.  F.  Ry..  Fresno,  Cal. 
Shropshire,  W^  Supvr.  of  B.  and  B..  Y.  &  M.  V.  R.  R.,  Greenville,  Misi 
Sibley,  C.  A.,  Engr.  &  Contr.,  902  Chapel  St.,  New  Haven,  Conn. 
Siefer.  F.  M.,  Asst.  Engr.,  Sou.  Pac.  Co.,  Portland,  Ore. 
Skeoch,  Jas.,  Gen.  For.  B.  &  B.,  D.  L.  &  W.  R.  R.,  Dunmore,  Pa. 
Smith,  C.  E.,  Br.  Engr..  Mo.  Pac.  Ry.  Sys.,  St.  Louis. 
Smith,  Glen  B.,  For.  Water  Stations,  S.  A.  L.  Ry.,  Jacksonville,  FU^ 
Smith,  G.  W..   American   Bridge  Co.,  Chicago. 
Smith,  L.  D.,  2082  Grove  St.,  Oakland,  Cal. 
Snow,  J.  P..  1120  Kimball  Bldg.,  Boston.  Mass. 
Snyder,  A.  C,  For.  B.  &  B.,  D.  &  R.  G.  R.  R.,  Salt  Lake  City. 
Soisson,  J.  L.,  Gen'l  For.  B.  and  B.,  L.  S.  &  M.  S.  Ry.,  Norwalk.  Ohia 
Soles,  G.  H..  Sunt.  B.  and  R.,  P.  &  L.  E.  R.  R..  Pittsburgh,  Pa. 
Spencer,  C.  H..  Engr.,  W.  T.  Co.,  Washington.  D.  C 
Spencer,  William,  Gen'l  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Chadron.  Ne»« 
Stamlcr,  H..  Supvr.  B.  &  B.,  L.  &  N.  R.  R..  Paris,  Ky. 
Stannard.  James,  1602  Broadway.  Kansas  City.  Mo. 
Stanley,  E.  A.,  Sunvr.  B.  &  B.,  Mo.  Pac.  Ry..  St.  Louis. 
Staten,  J.  M.,  Gen'l  Bridcre  Insp..  C.  &  O.  Ry..  Richmond.  Va. 
Steffens,  W.  F.,  Engr.  of  Structures,  B.  &  A.  R.  R.,  Boston. 
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SlcUc.  C.  A.,  Div.  Engr.,  C.  &  A.  R.  R.,  Bloomington.  111. 

Stern,  I.  F^  C.  E.,  Old  Colony  Bldg.,  Chicago. 

Stevens,  A,  R,  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Salt  Lake  City,  Utah. 

Stewart,  W.  G.,  Supvr.  B.  and  B.,  L.  &  N.  R.  R.,  Nashville,  Tenn. 

Storck,  E,  G^  Mast.  Carp.,  P.  &  R.  Ry.,  Philadelphia,  Pa. 

Strouse,  W.  F^  Asst  Engr.,  B.  &  O.  R.  R.,  400  Forest  Road,  Baltimore 

Stuart,  T.  I..  Supvr.  B.  and  B.,  W.  Pac.  Ry.,  Elko,  Nev. 

Sullivan,  William,  Care  Div.  Engr.,  Mo.  Pac.  Ry.,  Kansas  City,  Mo. 

Swain,  G.  F^  Prof.  C.  E.,  Harvard  University,  Cannbridge,  Mass. 

Swallow,  W.  A,,  Ch.  Engr.,  Ga.  &  Fla.  Ry.,  Augusta,  Ga. 

Swan,  L.  W.,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Easton,  Pa. 

S^artz,  A^  Eng.  M.  of  W.,  Toledo  Rys.  &  Lt.  Co.,  Toledo,  O. 

Swartz,  H.  C,  Master  B.  &  B.,  G.  T.  R.,  St.  Thomas,  Ont. 

Sweeney,  Wm^  For.  B.  and  B.,  C.  &  N.  W.  Ry.,  Green  Bay,  Wis. 

Swenson,  P^  Supt.  B.  and  B.,  M.  St.  P.  &  S.  Ste.  M.  Ry.,  Minneapolis. 

Palbott,  J.  L.,  Gcn'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Rjr.,  Pueblo,  Col. 

Tanner,  F.  W^  Insp.  M.  of  W.,  Mo.  Pac.  Ry.,  St.  Louis,  Mo, 

Tanner,  S.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Baltimore,  Md. 

Taylor,  D.  B^  Mast.  Carp.,  B.  &  O.  R.  R.,  Garrett,  Ind. 

Taylor,  F.  A^  Mast.  Carp.,  B.  &  O.  R.  R.,  Cumberland.  Md. 

Taylor,  Herbert,  Supvr.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Alamosa,  Colo. 

Taylor,  J.  C,  Supvr.  B.  and  B.,  N.  P.  Ry.,  Glendiye,  Mont. 

Taylor,  J.  J.,  Supt.  B.  &  B.,  K.  C.  S.  Ry.,  Texarkana,  Tex. 

Feaford,  J.  a,,  Supvr.  B.  &  B.,  Sou.  Ry.,  Lawrenceburg,  Ky. 

Templin,  E.  E.,  For.  Carp.,  P.  &  R.  Ry.,  Pottsvillc,  Pa. 

Thomas,  T.  E.,  Mast.  Carp.,  B.  &  O.  R.  R.,  Wilmington,  Del. 

Thomas,  C.  E.,  Contractor,  Mt.  Pulaski,  III. 

Thompson,  C.  S.,  Supt.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Denver. 

rhonH>son,  C^  Supt.  B.  and  B.,  E.  J.  &  E.  Ry.,  Joliet,  111. 

Thompson,  H.  C^  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R,  R.,  Weehawken,  N.  J. 

Thompson,  F.  L.,  Engr.  B.  &  B.,  I.  C.  R.  R.,  Chicago. 

Thorn,  J.  O.,  Room  404  Kiam  Bldg.,  Houston,  Tex. 

Toohey,  J.  E.,  Gen'l  For.  B.  and  B.,  P.  M.  R.  R.,  Grand  Rapids,  Mich. 

frapnell.  William,  Ch.  Engr.,  Hampshire  Southern  R.  R.,  Romney,  W.  Va. 

Travis,  J.  E.,  For.  B.  &  B.,  G.  T.  R.,  Toronto,  Ont. 

Travis,  J.  H^  Kas.  City  Term.,  Kansas  City,  Mo. 

Travis,  O,  J.,  (Founder  of  the  Association)  Pinehurst,  Wash. 

Troup,  Q.  A^  Engr.,  Govt.  Rys.,  Wellington,  N.  Z. 

Ian  Auken,  A.  M.,  F.  E.  C.  Ry.,  St.  Augustine,  Fla. 

/ance  W.  H.,  Engr.  M.  of  W.,  La.  &  Ark.  Ry.,  Stamps,  Ark. 

/andegrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 

/aushan,  James,  Supvr.  B.  and  B.,  D.  &  R.  G.  R.  R.,  Salida,  Colo. 

/incent,  fi.  J.,  For.  B,  &  B.,  Sou.  Pac.  Co.,  Los  Angeles. 

iVackerle,  L.  J.,  Supvr.  B.  &.B.,  Mo.  Pac.  Ry.,  Osawatomie,  Kans. 
Vagner,  K.,  Asst.  Mast.  Carp.,  C.  R.  I.  &  P.  Ry.,  Little  Rock,  Ark. 
Vaits,  A.  L.,  For.  B.  and  B.,  St.  L.  L  M.  &  S.  Ry.,  St.  Louis,  Mo. 
talker.  I.  0«  Asst  Engr.,  N.  C.  &  St.  L.  Ry.,  Paducah,  Ky. 
Vallentelsx,  J.,  Mast.  Carp.,  Pa.  Lines  W.,  Cambridge,  O. 
Valther,  C.  H.,  Supvr.  B.  &  B.,  Mo.  Pac  Ry.,  Poplar  Bluff,  Mo. 
Varcup,  C.  F.,  For.  W.  S.,  G.  T.  R.,  St.  Thomas,  Ont. 
Vare,  B.  C,  Mast.  Carp.,  C.  R,  L  &  P.  Ry.,  Dalhart,  Tex. 
Vare,  Norton,  C.  E.,  Forum  Bldg.,  Sacramento,  Cal. 
Vame,  C.  C,  Purch.  Dcpt.,  N.  Y.  C.  &  H.  R.  R.,  New  York  City. 
Vatson,  P.  N.,  Supvr.  B.  and  B.,  Maine  Central  R.  R.,  Brunswick,  Me. 
Vehlen,  Charles,  Br.  Inspr.,  L.  I.  R.  R.,  Jamaica,  N.  Y.        * 
Veise,  F.  E.,  Chief  Clerk,  Eng.  Dept,  C.  M.  &  St  P.  Ry.,  Chicago. 
Veldon,  A.,  For.  B.  &  B.,  Sou.  Pac.  Co.,  Los  Angeles,  Cal. 
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Welker,  G.  W.,  Supvr.  B.  and  B.,  Southern  Ry^  Alexandria.  Va. 
Wells,  A.  A.,  R.  M.  and  Supvr.  B.  &  B.,  Sou.  Ry.,  Winston-Salcm,  X.  C 
Wells,  D.  T.,  For.  B.  and  B.,  O.  S.  L.  R.  R.,  Salt  Lake  City,  Utah. 
WeUs,  J.  M^  A.  T.  &  S.  F.  Ry.,  Chillicothe,  111. 
Wenner,  E.  R.,  Supvr.  B.  and  B.,  L.  V.  R.  R.,  Ashley,  Pa. 
Wheaton,  L.  H.,  Div.  Engr.,  G.  T.  P.  Ry.,  Dartmouth,  N.  S. 
White,  I.  P.,  Div.  Engr.,  C.  H.  &  D.  Ry.,  Dayton,  0. 
White,  J.  B.,  For.  W.  S..  C.  &  N.  W.  Ry.,  Boone,  la. 
Whiting.  B.  P.,  Supvr.  B.  &  B.,  M.  &  O.  R.  R.,  Murphysboro,  111. 
Whitney,  W.  C,  Supvr.  B  and  B.,  B.  &  A.  R.  R..  Boston,  Mass. 
Wicks,  Warren,  Gen  1  For.  L.  I.  R.  R.,  Amityville,  N.  Y. 
Wiley,  J.  G.,  Supvr.  B.  and  B.,  Sou.  Pac.  Co.,  Dunsmuir,  CaL 
Wilkinson,  J.  M.,  For.  B.  and  B.,  C.  N.  R.  R.,  Van  Wert,  Ohio. 
Wilkinson,  W.  H.,  Bridge  Insp.,  Erie  R.  R.,  Elmira,  N.  Y. 
WilHams,  Arthur,  Engr.,  W.  &  M.  Ry.,  Wellington,  N.  Z. 
WiUiams,  J.  C,  Supvr.  B.  and  B.,  A.  &  W.  P.  Ry.,  Opclika,  Ala.      ^^  „ 
WUliams.  M.  R.,  Gen.  For.  B.  &  B.,  A.  T.  &  S.  F.  Ry.,  Us  Vegas,  N.  M. 
WUson,  E.  E.,  Supvr.  of  Bridges,  N.  Y.  C  &  H.  R.  R.  R..  New  York 

City,  (81  E.  125th  St.). 
W'ilson,  Jas.  A.,  Contract  Foreman,  Woodbine,  Ga. 
Wilson,  M.  M.    Div.  Br.  Inspr.,  Sou.  Pac.  Co.,  Los  Angeles. 
Wilson,  W.  W.,  Div.  Engr.,  G.  C.  &  S.  F.  Ry.,  Galveston,  Tex. 
Winter,  J.  L.,  Mast.  Carp.,  S.  A.  L.  Ry.,  Waldo.  Fla. 
Wise,  E.  P.,  207  Clay  St.,  Waterloo,  Iowa. 
Witt,  C.  C,  Engr.  Kans.  Pub.  Utilities  Com.,  Topeka,  Kans. 
Wolf.  A.  A.,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Milwaukee.  Wis. 
Wood.  J.  P.,  For.  B.  &  B.,  P.  M.  R.  R.,  Edmore.  Mich. 
Wood,  J.  W.,  Gen'l  For.  B.  and  B.,  A.  T.  &  S.  F.  Ry.,  Needles,  at 
Wood,  W.  E.,  Dist.  Engr.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Wright,  C.  W.,  Mast.  Carp.,  L.  I.  R.  R.,  Jamaica,  N.  Y. 
Wright,  G.  A.,  111.  Traction  System,  Decatur,  111. 

Yappen,  Adolph,  Dist.  Carp.,  C.  M.  &  St.  P.  Ry.,  Chicago. 
Yereance,  W.  B.,  Cons.  Engr.,  128  Broadway,  New  York  City. 
Young,  R.  C,  Chief  Engr.,  L.  S.  &  I.  Ry.,  Marquette,  Mich. 

Zinck.  K.  J.  C,  Ch.  Engr.,  Alberta  Int.  Ry.,  Calgary,  Alta. 
Zinsmeister,  E.  C,  Mast.  Carp.,  B.  &  O.  R.  R.,  Zanesville,  0. 
Zook,  D.  C,  Mast.  Carp.,  Pa.  Lines  W.  of  Pitts.,  Ft.  Wayne,  InA 
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Anstiii,  C.  P.,  107  Park  St.,  Medford,  Mass. 

Carmichael,  Wm.,  St.  J.  &  G.  I.  R.  R.,  St.  Joseph,  Mo. 

Carpenter,  J.  T.,  Sou.  Ry.,  Princeton,  Ind. 

CqniTnin,  Job.  H.,  Bay  Shore,  N.  Y. 

Pindley,  A.,  929  Wash.  Ave.,  Portland,  Me. 

Forbes,  Jnc,  45  Victoria  Road,  Halifax,  N.  S. 

Foreman,  John,  P.  &  R.  Ry.,  Pottstown,  Pa. 

Oooch,  C.  W.,  1325  W.  9th  St.,  Des  Moines,  la. 

Green,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Tex. 

Hubbard,  A.  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 

Lydston,  W.  A.,  B.  &  M.  R.  R.,  Salem,  Mass. 

Mclntjrre,  James,  Miami,  Fla. 

McLean,  Neil,  Mast.  Carp.,  Erie  R.  R.,  Huntington.  Ind. 

Mountain,  G.  A.,  Ch.  Engr.,  Ry.  Com.  of  Canada,  Ottawa,  Ont. 

Noon   W.  M.,  Palatka,  Fla. 

Patterson,  S.  F.,  B.  &  M.  R,  R.,  Concord,  N.  H. 

Porter,  L.  H.,  Box  35,  Andover,  Conn. 

Stannard,  Jas.,  1602  Broadway,  Kansas  City,  Mo. 

Travis,  O.  J.,  Box  11,  Lowell,  Wash. 

Vandegrift,  C.  W.,  C.  &  O.  Ry.,  Ronceverte,  W.  Va. 

Wells,  J.  M.,  Chillicothe,  111. 

Wise,  E.  F.,  207  Clay  St.,  Waterloo,  la. 


DECEASED  MEMBERS. 


Amos,  A., 
Berg,  Walter  G. 
Bishop,  Geo.  J. 
Blair,  J.  A. 
Brady,  James. 
Carr,  Cnarles. 
Causey,  T.  A. 
Cleaveland,  H.  D. 
Costolo,  J.  A. 
Crane,  Henry 
DeMars,  James. 
I>imlap,  H. 
Fletcher,  H.  W. 
Fuller,  C.  E. 
Gilbert,  J.  D. 
Gilchrist,  E.  M. 
Graham,  T.  B. 
Hall,  H.  M. 
Heflin,  R.  L. 
Henson,  H.  M. 
Hinman,  G.  W. 
Humphreys,  Thos. 
Isadell,  L.  S. 
Johnson,  J.  E. 
Keen,  Wm.  H. 
Lrantry,  J.  F. 
Lrarge,  C.  M. 
Larson,  G. 
Lrovett,  J.  W. 
Markley,  Abel  S. 
McCormack,  J.  W. 


McGehee,  G.  W. 
McUor,  W.  J. 
Millner,  S.  S. 
Mitchell,  J.  B. 
Mitchell,  W.  B. 
Morgan,  T.  H. 
Morrill,  H.  P. 
Peck,  R.  M. 
Perr>,  W.  W. 
Phillips,  W.  H. 
Powell,  W.  T. 
Reid,  G.  M. 
Renton,  Wm. 
Resmolds,  E.  F. 
Robertson,  Daniel 
Schwartz,  J.  C. 
Spafiford,  L.  K. 
Spangler,  J.  A. 
Spaulding.  E.  C. 
Spencer,  C.  F. 
Taylor,  J.  W. 
Thompson,  N.   W. 
Tozzcr,  Wm.  S. 
Trautman,  T.  J. 
Van  Der  Hock.  J. 
Wallace.  T.  E. 
Waldcn,  W.  D. 
Welch,  E.  T. 
Wood,  W.  B. 
Wordcn.  C.  G. 
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MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS 

REPRESENTED. 


Name  of  Road  and  Membership.  Memben.  MUeMt 

Alberta  Interurban  Ry.,  2  W 

V.  A.  Newhall,  Calgary,  Alta. 
K.  J.  C.  Zinck,  Calgary,  Alta. 

Algoma  Central  &  Hudson  Bay  Ry 1         ^^^ 

R.  S.  McCormick,  Sault  Ste.  Marie,  Ont. 

Arizona  Eastern  R.  R.  1         ^ 

C.  C.  Mallard,  Globe,  Ariz. 

Atchison,  Topeka  &  Santa  Fe  Ry  5        5^ 

A.  J.  James,  Topeka,  Kans. 

E.  McCann,  Wellington,  Kan. 
John  L.  Talbott,  Pueblo,  Col. 
J.  M.  Wells,  Chillicothe,  111. 
M.  R.  Williams,  Las  Vegas,  N.  M. 

Atchison,  Topeka  &  Santa  F6  Ry.  (Coast  Lines)  ^       ^ 

E.  E.  Ball,  Winslow,  Ariz. 

J.  F.  Parker,  San  Bernardino,  Cal. 

V.  C.  Proctor,  Winslow,  Ariz. 

D.  A.  Shope,  Fresno,  Cal. 
J.  W.  Wood,  Needles,  Cal. 

Atlanta  &  West  Point  R.  R.  and  W.  Ry.  of  Ala 2 

O.  T.  Nelson,  Mont^omerv,  Ala. 

J.  C.  Williams,  Opelika,  Ala. 

1        4.500 
Atlantic  Coast  Line  R.  R.  * 

J.  W.  Salisbury,  Port  Tampa,  Fla. 

01        4J3S 

Baltimore  &  Ohio  R.  R.  and  B.  &  O.  S.  W.  R.  R ^l 

G.  W.  Andrews^  Baltimore,  Md. 
S.  H.  Blowers,  Columbus,  O. 
W   S.  Bouton,  Baltimore,  Md. 
Z.  T.  Brantner,  Martinsburg,  W.  Va. 
H.  R.  Bricker,  Baltimore,  Md. 
W.  M.  Clark,  Pittsburgh,  Pa. 
W.  R.  Edwards,  Baltimore,  Md. 
W.  T.  Hopke,  Grafton,  W.  Va. 

E.  G.  Lane,  Baltimore,  Md. 
M.  A.  Long,  Baltimore,  Md. 

B.  S.  Mace,  Baltimore,  Md. 
J.  T.  Mcllwain,  Akron,  O. 

E.  G.  Moore,  Grafton,  W.  Va, 
J.  O.  Potts,  Baltimore,  Md. 
W.  S.  Schenck,  Connellsville,  Pa. 
W.  F.  Strouse,  Baltimore,  Md. 
S.  C.  Tanner,  Baltimore,  Md. 
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Name  of  Road  and  MemberBblp.  Members.     Bflleage 

Baltimore  &  Ohio  R.  R.  and  B.  &  O.  S.  W.  R.  R,     Continued. 
D.  B.  Taylor,  Garrett,  Ind. 
F.  A.  Taylor,  Cumberland,  Md. 
T.  E.  Thomas,  Wilmington,  Del. 
£.  C.  Zinsmeister,  Zanesville,  O. 

Baltimore  &  Ohio.  Chicago  Terminal  R.  R 1  289 

H.  H.  Eggleston,  Cnicago. 

Bangor  &  Aroostook  R.  R 2  628 

W.   E.  Alexander,  Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 

Bessemer  &  Lake  Erie  R.  R 1  210 

Boston  &  Albany  R.  R 2  392 

W.  F.  Steffens,  Boston,  Mass. 
W.  C.  Whitney,  Boston,  Mass. 

Boston  &  Maine  R.  R 14  2,288 

Cyrus  P.  Austin,  Medford,  Mass. 
C  C.  Battey,  Concord,  N.  H. 
J.  P.  Canty,  Fitchburff,  Mass. 
John  Ewart,  Boston,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt,  Salem,  Mass. 
William  A.  Lydston,  Salem,  Mass. 
John  Marsh,  Lawrence,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Concord,  N.  H. 

S.  F.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Salem,  Mass. 
Fred  C.  Rand,  Boston.  Mass. 

F.  A.  Sherwin,  St.  Johnsbury,  Vt. 

Brazil  Ry 1  10,000 

A.  M.  Dodd,  Sao  Paulo,  Brazil,  S.  A. 

Canadian  Pacific  Ry 3  10,832 

F.  P.  Gutelius,  Montreal,  P.  Q. 
Frank  Lee,  Winnipeg,  Man. 
D.  A.  McRae,  Cranbrook,  B.  C. 

Carolina  &  Northwestern  Ry 1  133 

J.  W.  Fletcher,  Jr.,  Chester,  S.  C. 

Central  of  Georgia  Ry 1  1,916 

H.  C.  McKee,  Macon,  Ga. 

Central    Vermont    Ry 3  536 

C.  Donaldson,  Waterbury,  Vt. 
C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

Chesapeake  &  Ohio  Ry 5  2.027 

F.  M.  Griffith,  Covington,  Ky. 

Oscar  L.  Grover,  Richmond,  Va. 

C.  E.  Powell,  Hinton,  W.  Va. 

J.  M.  Staten,  Richmond,  Va. 

C  W.  Vandegrift,  Ronceverte,  W.  Va. 


) 
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Name  of  Road  and  MembersMp.  Members.   MUeace 

Chicago  &  Alton  R.  R 1        1.025 

C.  A.  Stelle,  Bloomington,  111. 

Chicago  &  Eastern  Illinois  R.  R.  1        1^ 

A.  S.  Marklcy,  Danville,  111. 

Chicago   &   North    Western   Ry 29        8.101 

L.  J.  Anderson,  Escanaba.  Mich. 
H.  Bender,  Eagle  Grove,  la. 
W.  A.  Brewer,  Clyman,  Wis. 
F.  L.  Burrell,  Fremont,  Neb. 

F.  M.  Case,  Belle  Plaine,  la. 
O.  F.  Dalstrom,  Chicago. 
H.  H.  Decker,  Chicago,  111. 
T.  H.  Durfce,  Huron,  S.  D. 
W.  H.  Finley,  Chicago,  IlL 
M.  J.  Flynn,  Chicago,  111. 

G.  W.  Hand,  Chicago,  111. 

{ohn  Hunciker,  Chicago,  111. 
«ee  Jutton,  Chicago,  111 
C.  F.  King,  Omaha,  Neb. 
C.  A.  Lichty,  Chicago,  111. 
George  Loughnane,  Escanaba,  Mich. 
W.  T.  Main,  Chicago,  111. 

C.  A.  Marcy,  Chicago,  111. 

W.  F.  Meyers.  Belle  Plaine,  la. 

J.  D.  Moen,  Boone,  la. 

J.  A.  S.  Redfield,  Fond  du  Lac,  Wis. 

H.  Rettinghouse,  Mason  City,  la. 

R.  W.  Richardson,  Sioux  City,  la. 

M.  Riney,  Baraboo,  Wis. 

J.  S.  Robinson,  Chicago,  111. 

D.  Rounseville,  Antigo,  Wis. 
Wm.  Spencer,  Chadron,  Nebr. 
W.  M.  Sweeney,  Green  Bay,  Wis. 
J.   B.   White,  Boone,  la. 

Chicago,  Burlington  &  Quincy  R.  R 4        9,075 

W.  E.  Elder,  Burlington,  la. 
Geo.  Fenney,  McCook,  Neb. 
W.  Hurst,  St.  Joseph,  Mo. 
C.  J.  Scribner,  Chicago. 

Chicago  Great  Western   R.  R 2        ^-^ 

W.  L.  Derr,  Clarion,  la. 
H.  A.  Elwell,  Clarion,  la. 

Chicago,  Indianapolis  &  Louisville  Ry. 1 

J.  M.  Caldwell,  Lafayette,  Ind. 

Chicago,  Milwaukee  &  St.  Paul  Ry 15        9.585 

(and  C.  M.  &  P.  S.  Ry.) 

E.  J.  Auge,  Wells.  Minn. 

A.  G.  Bennett,  Minneapolis,  Minn. 

E.  E.  Clothier,  Perry,  la. 

H.  R.  Drum,  Chamberlain,  S.  D. 
L.  D.  Hadwen,  Chicago,  111. 

F.  E.  King,  Minneapolis,  Minn. 
N.  H.  LaFountain,  Chicago,  111. 
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Name  of  Road  and  Membership.  Members.     Mileage 

Chicago,  Milwaukee  &  St.  Paul  Ry.     Continued. 
C.  F.  Lowcth,  Chicago,  111. 
E.  S.  Meloy,  Chicago.- 
Edw.  Murray,  Miles  City,  Mont. 
William  Ross,  Milbank,  S.  D. 
Fred  E.  Wcise,  Chicago,  111. 
William  E.  Wood,  Chicago,  111. 
A.  A.  Wolf,  Milwaukee,  Wis. 
A.  Yuppen,  Chicago,  111. 

Chicago,  Rock  Island  &  Pacific  Ry 8  7,551 

McClellan  Bishop,  El  Reno,  Okla. 
C.  H.   Eggers,  Little  Rock,  Ark. 
E.  R.  Floren,  Rock  Island,  111. 
Guy  Gordon,  Little  Rock,  Ark. 
M.  E.  Gumphrey,  Eldon,  Mo. 
W.  V.  Parker,  Amarillo,  Tex. 
R.  C.  Sattley.  Chicago. 
R.  Wagner,  Little  Rock,  Ark. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry 2  1,744 

A.  G.  Rask,  Spooner,  Wis. 
Aug.   Ruge,   Mankato,  Minn. 

.'hicago,  Terre  Haute  &  Southern  Ry 2  351 

J.  Dupree,  Crete,  111. 

J.  O.  Jewell,  Terre  Haute,  Ind. 

'incinnati,  Hamilton  &  Dayton  Ry 1  1,015 

I.  F.  White,  Dayton,  O. 

incinnati  Northern  R.  R 1  236 

J.  M.  Wilkinson,  Van  Wert,  O. 

olof ado  &  Southern  Ry 4  1,250 

R.  W.  Beeson,  Trinidad,  Colo. 
C.  W.  Fellows,  Denver,  Colo. 
Harry  Tames,  Denver,  Colo. 
A.  W.  Pauba,  Denver,  Colo. 

olorado   Midland  Ry 1  338 

J.  Guretzky,  Colorado  City,  Colo. 

slumbia,  Newberry  &  Laurens  R.  R 1  75 

A.  P.  Rice,  Columbia,  S.  C. 

Dncho,  San  Saba  &  Llano  Valley  R.  R 1  61 

K.  S.  Hull,  Temple,  Tex. 

>pper    Range    R.    R 1  150 

A.  GiesiuR,  Houghton,  Mich. 

:laware,   Lackawanna  &  Western   R.   R.,    7  985 

F.  J.  Arnold,  Scranton,  Pa. 

G.  E.   Boydj  Scranton,   Pa. 
E.  Cahill,  Bmghamton,  N.  Y. 
C.  G.  Connolly,  Scranton,  N.  Y. 
A.  McQueen,  Binghamton,  N.  Y. 
J.   E.  Ranncy,  Buffalo,   N.  Y. 
Jas.  Skeoch,  Dunmore,  Pa. 
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Name  of  Road  and  Membership.  Members. 

Denver  &  Rio  Grande  R.  R. 6  2^ 

G.  W.  Kinney,  Salt  Lake  City. 
A.  Ridgway,  Denver,  Colo. 

A.  C.  Snyder,  Salt  Lake  City. 
H.  Taylor,  Alamosa,  Colo. 

C.  S.  Thompson,  Denver.  Colo. 
Jas.  Vaughan,  Salida,  Colo. 

Duluth  &  Iron  Range  R.  R 2  168 

W.  A.  Clark,  Duluth,  Minn. 

B.  T.  Mclvcr,  Two  Harbors,  Minn. 

Duluth,  Missabe  &  Northern  Ry 1  297 

W.  A.  McGonagle,  Duluth,  Minn. 

Elgin,   Joliet    &    Eastern    Ry 3  770 

G.  H.  Jennings,  Joliet,  111. 
A.  Montzheimer,  Joliet.  111. 

C.  Thompson,  Joliet,  111. 

Erie  R.  R.  (and  Chicago  &  Erie)   7  2,665 

O.  F.  Barnes,  Susquehanna,  Pa. 
W.  O.   Eggleston,   Huntin<?ton,   Ind. 
A.  J.  Horth,  Meadville,  Pa. 
F.  A.  Knapp.  Jersey  City,  N.  T. 
W.  H.  Matthews,  Hornell,  N.  Y. 
Neil  McLean.  Huntington,  Ind. 
W.  H.  Wilkinson,  Elmira,  N.  Y. 

Florida   East   Coast   Ry 2  708 

E.  K.  Barrett,  St.  Augustine,  Fla. 

A.  M.  Van  Auken,  St.  Augustine,  Fla. 

Fort   Smith   &   Western    R.    R 1  217 

B.  F.  Beckman,  Ft.  Smith,  Ark. 

Fort  Worth  &  Denver  City  Ry 1  4S4 

J.  M.  Mann,  Ft.  Worth,  Tex. 

Georgia  &  Florida  Ry 1  325 

W.  A.  Swallow,  Augusta,  Ga. 

Grand   Rapids   &  Indiana   Ry 2  592 

W.  S.  McKeel,  Grand  Rapids,  Mich. 
H.  M.  Large,  Ft.  Wayne,  Ind. 

Grand  Trunk   Ry.   System    6  4756 

J.  B.  Gaut,  Montreal,  Que. 
J.  Henderson,  St.  Thomas,  Ont. 
George  A.  Mitchell.  Toronto.  Ont. 
H.  C.  Swartz.  St.  Thomas,  Ont. 
J.  E.  Travis,  Toronto,  Ont. 

C.  F.  Warcup,  St.  Thomas,  Ont. 

Grand  Trunk  Pacific  Rv ' 1  2.440 

L.  H.  Wheaton,  Dartmouth,  N.  S. 

Gulf,  Colorado  and  Santa  Fe  Rv 4  lj603 

E.  C.  George,  Beaumont,  Tex. 
K.  S.  Hull.  Temple,  Tex. 
W.  G.  Massenburg,  Beaumont,  Tex. 
W.  W.  Wilson,  Galveston,  Tex. 


MEMBERSHIP  AND   MILEAGE  287 

Name  x>t  Head  and  Membership.  Members.     Milea^re 

Hampshire  Southern  R.R.  1  38 

W.  Trapnell,  Romney,  W.  Va. 

Illinois    Central    R.    R 11  4,755 

P.  Aagaard,  Chicago,  111. 
F.  O.  Draper,  Chicago,  111. 
C.  Ettinger,  Chicago. 
T.  J.  Fullem,  Chicago,  111. 
C.  R.  Knowles,  Chicago. 
R.  J.   McKee,  Freeport,  111. 
Samuel  P.  Munson,  Mattoon,  111. 
William  Reed,  Grenada,  Miss. 
C  E.  Thomas,  Chicago,  III. 

F.  L.  Thompson,  Chicago,  111. 

E.  F.  Wise  (retired),  Waterloo,  la. 

Illinois  Traction  System   1  420 

G.  A.  Wright,  Decatur,  111. 

Indianapolis,  Columbus  &  Southern  Traction  Co 1  62 

A.  Shane,  Columbus,  Ind. 

Intercolonial   Ry 7  1,468 

T.  C.  Burpee,  Moncivy«A,  ii*.  ^. 
Hugh  Jardine,  Moncton,  N.  B. 
A.  E.  Killam.  Moncton,  N.  B. 
H.  J.  McGrath.  Moncton,  N.  B. 
Wl  B.   McKenzie.  Moncton.  N.   B. 
Thomas  Sefton,  Moncton,  N.  B. 
A.  C.  Selig,  Moncton,  N.  B. 

International  &  Great  Northern  Ry 1  1,106 

H.  M.  Jack,  Palestine,  Tex. 

Kansas  City.  Clinton  &  Springfield  Ry 1  155 

J.   B.  Browne,  Clinton,  Mo. 

Kansas  City  Southern  Ry 2  762 

C.  E.  Johnston,  Kansas  City,  Mo. 
J.  J.  Taylor,  Texarkana,  Tex. 

Lake  Erie  &  Western  Ry 2  882 

P.  P.  Lawrence,  Tipton,  Ind. 
J.  N.  Penwell,  Tipton,  Ind. 

Lake  Shore  &  Michigan  Southern  Ry 4  1,775 

Willard  Beahan,  Cleveland,  O. 
Philip  O'Neill.  Adrian,  Mich. 
R.  H.  Reid,  Cleveland,  O. 
J.  L.  Soisson,  Norwalk,  O. 

Lake  Superior  &  Ishpeming  Ry.,  Munising  Ry.,  and  Mar- 
quette &  S.  E.  Ry 2  160 

August  Anderson,  Marquette.  Mich 
Roscoe  C.  Young,  Marquette,  Mich. 

Lehigh   &  Hudson  River  Railway    1  96 

J.  E.  Barrett,  Warwick,  N.  Y. 

Lehigh  &  New  England  R.  R 1  170 

W.  E.  Harwig,  Bethlehem,  Pa. 
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Name  of  Road  and  Membership.  Members.     Mileage 

Lehigh    Valley    R.    R 9  1.446 

E.  B.  Ashby,  New   Vork  City. 
Peter    Hofecker,   Auburn,   N.    Y. 
J.  W.  Holcomb,  Buflfaio,  N.  Y. 
Judson  Joslin,  Auburn,  N.  Y. 
David  A.  Keefe,  Athens,  Pa. 

A.  E.  Kemp,  Hazleton,  Pa. 

F.  E.  Schali,  South  Bethlehem,  Pa. 
L.  W.  Swan,  Easton,  Pa. 

E.  R.  Wenner,  Ashley,  Pa. 

Long  Island  R.  R 4  392 

W.  F.  O'Connor,  Flushing,  N.  Y. 
Chas.  Wehlcn,  Jamaica,  N.  Y. 
W.  Wicks,  Amityville,  N.  Y. 
C.  W.  Wright,  Jamaica,  N.  Y. 

Louisiana  &  Arkansas   Ry 1  255 

W.  H.  Vance,  Stamps,  Ark. 

Louisville  &  Nashville  R.  R.  (and  Nash.  Term.  Co.)    11  4,728 

J.  M.  Bibb,  Birmingham,  Ala. 

A.  J.  Catchot,  Ocean  Springs,  Miss. 

R.  O.  Elliott,  Nashville,  Tenn. 

H.  R.  Hill,  Birmingham,  Ala. 

Floyd  Ingram,  Erin,  Tenn. 

J.  W.  Little,  Birmingham,  Ala. 

A.    B.    McVay,    Evansville,    Ind. 

C.  M.  Roy,  Birmingham,  Ala. 

Wm.  Sheley,  Evansville,  Ind. 

H.  Stamler,  Paris,  Ky. 

W.  G.  Stewart,  Nashville,  Tenn. 

Maine  Central  R.  R. 1  1,180 

P.  N.  Watson,  Brunswick,  Me. 

Michigan  Central  R.  R 4  1.803 

S.  D.  Bailey,  Detroit,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Horning,  Jackson,  Mich. 
J.  T.  Webster,  St.  Thomas,  Ont. 

Minneapolis   &   St.   Louis   R.    R 2  1,586 

Ed.  Gagnon,  Minneapolis,  Minn. 

G.  S.  Kibbey,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry 2  3,770 

P.  Swenson,  Minneapolis,  Minn. 
G.  A.  Manthey,  Minneapolis,  Minn. 

Miss.  River  &  Bonne  Terre  Ry .     1  64 

C.  H.  Fake,  Bonne  Terre,  Mo. 

Missouri,  Kansas  &  Texas  Ry 1  3.073 

A.  S.   Clopton,  Parsons,   Kans. 

Missouri   Pacific   Ry.   System    (including   St.    Louis,   Iron 

Mountain  &  Southern  Ry.)  19  7^1 

E.  E.  Allard,  St.  Louis,  Mo. 
Robert  J.  Bruce,  St.  Louis,  Mo. 
E.  M.  Dolan,  St.  Louis,  Mo. 
A.  H.  Ferdina,  St.  Louis,  Mo. 
C.  Gnadt,  Poplar  Bluff,  Mo. 
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Missouri  Pacific  Ry.  System.     Continued. 
Lon  Graves,  Dermott,  Ark. 
W.  Hausgen,  Sedalia,  Mo. 
E.  P.  Hawkins,  Bastrop,  La. 
W.  J.  Lacy,  Poplar  Bluff,  Mo. 
G.  W.  Land,  McGehec,  Ark. 
C.  E.  Redmond,  Van  Buren,  Ark. 
C.  E.  Smith,  St.  Louis,  Mo. 

E.  A.  Stanley,  St.  Louis,  Mo. 
Wm.  Sullivan,  Kansas  City,  Mo. 

F.  W.  Tanner,  St.  Louis,  Mo. 

L.  J.  Wackerle,  Osawatomie,  Kans. 

A.  L.  Waits,  St.  Louis,  Mo. 

C.  H.  Walther,  Poplar  Bluff,  Mo. 

Mobile  &  Ohio  R.  R 2  1,114 

W.  B.  Harris,  Murphysboro,  111. 

B.  F.  Whiting,  Murphysboro,  111. 

Nashville,  Chattanooga  &  St.  Louis  Ry 1  1,230 

I.  O.  Walker,  Paducah,  Ky. 

National  Rys..  of  Mexico  1  6,177 

Hans  Bentele,  Mexico  City,  Mex. 

few  South  Wales  Government  Rys 1  3,472 

James  Eraser,  Sydney,  N.  S.  W. 

ew  York  Central  &  Hudson  River  R.  R 10  2,829 

J.  K.  Bonner,  Rochester,  N.  Y. 
U.  S.  Hittsman,  New  York  City. 
G.  J.  Klumpp,  Rochester,  N.  Y. 
R.  P.  Mills,  New  York  City. 
Kemper  Peabody,  N.  Y.  City. 
W.  A.  Pettis,  Rochester,  N.  Y. 
John  Schaffer,  Rochester,  N.  Y. 
H.  C.  Thompson,  Wechawken,  N.  J. 
C.  C.  Warne,  New  York  City. 
E.   E.  Wilson,  New  York  City. 

w  York,  New  Haven  &  Hartford  R.  R. 11  2091 

Grosvenor  Aldrich,  Readville,  Mass. 
J.  S.  Browne,  Providence,  R.  I. 
Wm.   Graham,  New  Haven,  Conn. 
H.   H.   Kinzie.  Taunton.  Mass. 
Wm.  H.  Moore,  New  Haven.  Conn. 
B.   P.   Phillips,  Willimantic.  Conn. 
L.   H.  Porter  (retired),  Andover,  Conn. 
George  A.  Rodman,  New  Haven,  Conn. 
George  T.  Sampson,  Boston.  Mass. 
D.  W.  Sharpe,  New  Haven,  Conn. 
J.   B.  Sheldon,  Providence,  R.  I. 

York,  Ontario  &  Western  R.  R 1  494 

J.    H.   Nuelle,  Middletown,  N.  Y. 

Zealand  Government  Rys 2  2,717 

C.  H.  Biss,  Christchurch,  N.  Z. 

^e  A.  Troup,  Wellington,  New  Zealand. 
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Northern    Pacific    Ry 5        6,029 

James  Hartley,  Staples,  Minn. 

F.  Ingalls,  Jamestown,  N.  D. 

C.  S.  McCully,  Jamestown,  N.  D. 
R.  E.  McFarlane,  Duluth,  Minn. 
J.  C.  Taylor,  Glendive,  Mont. 

North  Western  Govt.  Rys.  (India)   1        4,i31 

D.  M.  Cookson,  Kala«\r,  Burma,  India. 

Northwestern   Pacific   R.    R 1  469 

A.  A.  Robertson,  San  Rafael,  Cal. 

Oregon  Short  Line  R.  R IS         1,752 

D.  H.  Ashton,  Salt  Lake  City. 
Robt.  Barr,  Pocatello,  Idaho. 
J.  F.   Cullen,   Pocatello,   Idaho. 
W.  C  Dale,  Salt  Lake  City. 
J.  S    Eastman,  Idaho  Falls,  Idaho. 
O.  Forsgren,  Brigham,  Utah. 
C.  J.  Harris,  Idaho  Falls,  Idaho. 
A.  H.  King,  Salt  Lake  City,  Utah. 

C.  T.  Musgrave,  Idaho  Falls,  Idaho. 
P.  E.  Parsons,  Salt  Lake  City. 

S.  J.  Powell,  Ogden,  Utah. 

A.  W.  Robinson,  Salt  Lake  City. 

R.  B.  Ro.binson,  Salt  Lake  City. 

A.  R.  Stevens,  Salt  Lake  City. 

D.  T.  Wells,  Salt  Lake  City. 

Pacific    Electric    Ry 1  570 

D.  E.  Plank,  Los  Angeles,  Cal. 

Pennsylvania  Lines  West  of  Pittsburg  8         3,098 

Samuel  C.  Bowers,  Steubenville,  O. 
Stanton   Bowers,   Bradford,  O. 

B.  F.  Gehr,  Richmond,  Ind. 
A.  F.  Miller,  Chicago,  111. 
D.  G.  Musser,  Wellsville,  O. 
H.  H.  Pollock,  Carnegie,  Pa. 

J.  Wallenfelsz,  Cambridge,  O. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  R.  R ; 5         5,304 

M.  M.  Barton,  West  Philadelphia,  Pa. 
Richard  G.  Develin.  Philadelphia,  Pa. 
H.   R.   Leonard,  Philadelphia,  Pa. 
Robert  McKibbon,  Altoona,  Pa. 

C.  W.  Richey.  Pittsburg,  Pa. 

Pcre  Marquette  R.  R 7         2,336 

J.  D.  Black,  Saginaw,  Mich. 
Edw.  Guild,  Edmore,  Mich. 

G.  E.   Hanks,   East  Saginaw,  Mich. 
A.  McNab,  Holland,  Mich, 
^ohn  Robinson,  Grand  Rapids,  Mich. 

E.  Toohey,  Grand  Rapids,  Mich. 
P.  Wood,   Edmore,   Mich. 


I 
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Philadelphia  &  Reading  Ry 4  1,481 

Amos  H.  Beard,  Reading,  Pa. 

John  Foreman   (retired),  Pottstown,  Pa. 

E.  G.  Storck,  Philadelphia,  Pa. 

E.  E.  Templin,  Pottsville,  Pa. 

Pittsburg  &  Lake  Erie  R.  R 2  215 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Queen  &  Crescent  Route   1  509 

E.  L.  Loftin,  Vicksburg,  Miss. 

Quincy,  Omaha  &  Kansas  City  R.  R 1  261 

T.  F.  DeCapito,  Milan,  Mo. 

San  Pedro  Los  Angeles  &  Salt  Lake  R.  R.' 4  1,075 

F.  M.   Bigelow,  Salt  Lake   City,  Utah. 
R.  R.  Bishop,  Salt  Lake  City. 

W.  C.  Frazier,  Los  Angeles.  Cal. 
D.  W.  Scannell,  Salt  Lake  City. 

Seaboard    Air    Line    Ry 8  3,046 

W.  M.  Barker,  Scotia,  S.  C. 
B.  B.  Christy,  Tallahassee,  Fla. 
W.  J.  Gooding,  Jr.,  Savannah,  Ga. 

B.  Land,  Jr.,  Jacksonville,  Fla. 

W.  A.  McDearmid,  Tallahassee,  Fla. 
J.  C.  Nelson,  Portsmouth,  Va. 

G.  B.  Smith,  Jacksonville,  Fla. 
J.  L.  Winter.  Waldo,  Fla. 

St  Joseph  &  Grand  Island  Ry 2  319 

O.  H.  Andrews,  St.  Joseph,  Mo. 
Wm.  Carmichael,  St.  Joseph,  Mo. 

St.  Louis  &  San  Francisco  R.  R 1  4,740 

F.  G.  Jonah,  St.  Louis. 

St.  Louis,  Rocky  Mt.  &  Pac.  R.  R 1  106 

Alf  Brown,  Raton,  N.  M. 

St.  Louis  Southwestern  Ry 2  1,451 

J.  S.  Berry,  St.  Louis,  Mo. 
Wm.  Quinn,  Tyler,  Tex. 

Southern  Ry 14  7,090 

D.  A,  Ballenger,  Greenville,  S.  C, 
J.  H.  Blackwell,  Charleston,  S.  C. 
H.  S.  Douglass,  Charleston,  S.  C. 
W.  F.  Fraylick,  Charleston,  S.  C. 
T.  R.  Fowlkes,  Columbia,  S.  C. 
N.  L.  Hall,  Greensboro,  N.  C. 
Joseph  A.  Killian,  Jr.,  Charlotte,  N.  C. 
J.   S.  Lemond,  Charlotte,  N.  C. 
J.  W.  Morgan,  Columbia,  S.  C. 

C.  A.  Redinger,  Charlotte,  N.  C. 
T.  E.  Sharpe,  Greenville,  S.  C. 

J.  B.  Teaiord,  Lawrenceburg,  Ky, 

G.  W.  Welker,  Alexandria,  Va. 

A.  A.  Wells,  Winston-Salem,  N.  C. 


292 


MEMBERSHIP  AND  MILEAGE 


Name  of  Road  and  Membership 


Southern  Pacific  Company,  

C.  J.  Astrue,  Oakland  Pier,  Cal. 

T.  W.  Brat  ten.  West  Oakland,  Cal. 
H.  Bulger,  Oakland  Pier,  Cal. 
W.  H.  Burgess,  Stockton,  Cal. 

D.  Burke,  Tucson,  Ariz. 

VV    E.  Burns,  Portland,  Ore. 
J.  T.  Caldwell,  Bakersfield,  Cal. 
W.  S.  Corbin,  Los  Aneeles^^  Cal. 
G.  S.  Crites,  Los  Angeles,  Cal. 
D.  M,  Crosman,  Los  Angles,  Cal. 
L.  V.  Degnan,  Oakland  Pier,  Cal. 
Geo.  Dickson,  Oakland,  Cal. 
R.  M.  Drake,  San  Francisco. 

B.  F.  Ferris,  Los  Angeles,  Cal. 
J.  F.  Fisher,  Sacramento,  Cal. 
M.  Fisher,  Ogden,  Utah. 

A.  Fraser,  Bakersfield,  Cal. 

Neil  Fraser,  Salem.  Ore. 

P.  Fritz,  Los  Angeles. 

Ira  Gentis,  Oakland,  Cal. 

J.  A.  Givens,  Sacramento,  Cal. 

Jas.  Gratto,  Los  Angeles,  Cal. 

C.  F.  Green,  Sacramento,  Cal. 
P.  Guisto,  San  Francisco. 

W.  C.  Harmon,  Bakersfield,  Cal. 
J.  Hubley.  Colfax,  Cal. 
C.  A.  Jensen,  Los  Angeles. 
A.  W.  Lasher,  Suisun.  Cal. 
T.  J.   Linehan,   Ventura,   Cal. 
H.  Lodge,  San  Francisco. 
J.  B.  Malloy,  San  Francisco. 
J.  D.  Mathews,  Tucson,  Ariz. 
F.  D.  Mattos,  W.  Oakland,  Cal. 
M.  T.  Mayer,  San  Francisco,  Cal. 

C.  W.  McCandless,  Ventura,  Cal. 

D.  McGee,  Sacramento,  Cal. 
A.  M.  McLeod,  Oakland,  Cal. 

E.  C.  Morrison,  San  Francisco. 
J.  J.  Murphy,  Oakland,  Cal. 

P.  N.  Nelson.  San  Francisco.  Cal. 
Harry  Pollard,  San  Francisco.  Cal. 
Homer  Pollard,  West  Oakland.  Cal. 
Geo.  W.  Rear,  San  Francisco.  Cal. 
Norman  Rose.  Portland,  Ore. 
W.  M.  Rose.  Sacramento,  Cal. 
J.  S.  Replogle,  Oakland,  Cal. 

D.  T.  Rintoul,  Bakersfield,  Cal. 
A.  L.  Robinson,  Stockton,  Cal. 
N'les  Searls,  San  Francisco,  Cal. 

F.  M.  Siefer,  Portland,  Ore. 

E.  T.  Vincent,  Los  Angeles. 
A.  Weldon,  Bakersfield,  Cal. 
T.   G.  Wiley,  Dunsmuir,  Cal. 

M.   M.  Wilson,  Los  Angeles,  Cal. 

Tennessee.  Alabama  &  Georgia  R.  R 

C.  H.  Fisk,  Chattanooga,  Tenn. 

Texas  &  Pacific  Ry 

E.  Loughery,  Marshall,  Tex. 


Members.     Milea^ 
...    54  6,663 
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Texas  Midland  R.  R.   

E.  H.  R.  Green,  Terrell,  Tex. 

Toledo,  Peoria  &  Western  Ry 

J.  H.  Markley,  Peoria,  111. 

Toledo  Railways  &  Light  Co., 

A.  Swartz,  Toledo,  O. 

Union  Pacific  R.  R.,   

J.  Parks,  Denver,  Colo. 

Vandalia  R.   R 

J.  L.  McKee,  Spencer,  Ind. 


Members. 


Virginian   Ry.,    

P.  W.  Cahill.  Roanoke,  Va. 

Wabash  R.  R 2 

A.  O.  Cunningham,  Si.   Louis,  Mo. 
William  S.  Danes,  Peru,  Ind. 

Washingrton  Terminal  Co 2 

W.  M.  Cardwell,  Washington,  D.  C. 

C.  H.   Spencer,   Washington,   D.   C. 

Wcllingrton   &   Manawata    Ry.    (New    Zealand)    1 

Arthur  Williams,   Wellington,   New   Zealand. 

Western  Australia  Government  Rys 2 

W.  J.  George,  Perth,  Western  Australia. 

E.  S.  Hume,  Midland  Jet.,  Western  Australia. 

Western  Pacific  Ry 3 

T.  J.  Stuart,  Elko,  Nev. 

M.  R.  Krutsinger,  Sacramento,  Cal. 

Norton  Ware,  San  Francisco. 

Wheeling  &  Lake   Erie   R.   R 2 

Wm.  Mahan,  Canton,  O. 

W.  L.  Rohbock,  Cleveland,  O. 

Yazoo  &  Miss.  Valley  R.  R 2 

D.  H.  Holdridge/Vicksburg,  Miss.  

Total    Members   and    Mileage,    470 

Members   not   with    Railroads 54 

Total   Membership,    524 


Mileage 
125 

248 

110 

3,574 

829 

444 

2,514 


53 


84 


1,943 


934 


496 


1,370 


231.967 
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American   Bridge  Company  of  New   York,    315 

American    Hoist   &   Derrick  Co.,    301 

American  Valve  &  Meter  Co.,    310 

Asphalt  Ready   Roofing  Co.,    324 

Barker   Mail   Crane   Co.,    325 

Barrett  Mfg.  Co. 296 

Bates  &  Rogers  Construction  Co 321 

Bird  &  Son,  F.  W 311 

Bowser  &  Co.,  S.  F.,  Inc.,   321 

Buda    Co., 313 

Caldwell  &  Son  Co.,  H.  W..   312 

Camp,  W.   M.   (Notes  on  Tracks),    329 

Carey  Co.,  The   Philip 303 

Cement   World 327 

Cheesman  &  Elliott  (National  Paint  Works) 328 

Chicago  Bridge  &  Iron   Works,   320 

Chicago  Pneumatic  Tool  Co.,    322 

Clapp  Fire  Resisting  Paint  Co.,   '. 317 

Columbian  Mail   Crane  Co.,    322 

Concrete   Age,    326 

Cortright  Metal  Roofing  Co.,  323 

Dickinson,    Paul,    Inc.,    324 

Dixon    Crucible    Co.,    305 

Eastern  Granite  Roofing  Co., Fourth  Page  of  Cover 

Engineering    News,    327 

Fairbanks,  Morse  &  Co.,    300 

Flintkote  Mfg.  Co.,  .....309 

Gifford-Wood  Co.,  Colored  Sheet 

Golden-Anderson  Valve  Specialty  Co., 298  and  299 

Gregg   Engineering   Co.,    297 

Industrial    Works,    326 

Johns-Manville  Co.,  H.  W.,   319 

Keystone   Driller  Co.,    316 
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Mechanical   Mfg.  Co.    (Ellis   Bumping  Post),    306 

Missouri  Valley   Bridge  &  Iron  Co.,    327 

Moore  &  Sons  Corporation,  Samuel  L.,  318 

National  Roofing  Co.,   314 

Nichols  &  Bro.,  Geo.  P.,   328 

Patterson-Sargent   Co 322 

Railway  &  Engineering  Review.,   328 

Railway  Age    Gazette,    325 

Railway  Eng.  &  Maint.  of  Way 326 

Snow,  T  W.,  Construction  Co.,   302 

Standard  Asphalt  &  Rubber  Co 308 

Trautwine    Co.,    328 

United  States  Wind  Engine  &  Pump  Co 307 

Webb  Mfg.   Co.,   F.   W 304 

Williams,  White  &  Co.,   323 

Wiscojisin  Bridge  &  Iron  Co.,   Inside  Back  Cover  Page 
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DONT   FAIL 

TO  R  EAD  THE  AD5 
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ADVERTISEMENTS 


[The  GREGG 

Improved 
Heavy  Duty 
Deep  Well 

Propeller 
Pump 


PATENTED 


For  usein  connection  with 

Deep  Tubular  Wells 

(or  Water  Supply 

nicipal  Water  Works 
.ailway  Water  Service 
Irrigating  Plants 
Electric  Plants 
Packing  Plants 


ICE  PLANTS 
MINE  WORK 
BREWERIES 
ETC. 

Manufactured  By 


Walter  S.  Gregg  Engineering  Co. 

KANSAS  CITY,  MO.,  U.  S.  A. 


ADVERTISEMENTS 


Golden-Anderson  ^si:  Automatic 
Standpipe  Valves 


Q  Has  no  equal  "For 
High  and  Low  Pres- 
sure." "Cushioned  in 
Opening  and 
Closing" 

4  Owing  lo  their  Correct  In- 
lide  Mechiniul  Coutnictioo 
They  Aie  Abwilutely  Guu'- 
ADteed.  QTIiii  Valve  c&n  be 


CoDDCcted  lo  any  stu 
4Im>  Direct  lo  City  tt 


RAILROAD  SERVICE 


UTOMATIC 

"An^orCUie" 

ValT«'-W.rfcB.I 


Reducing  Vahret 

for  Sttunor 

Water 


Golden-Anderson  Valve  Specialty   Co. 

1201  Fulton  BIdg.  Pituburgb,  Pa. 


ADVERTISEMENTS 


ADVERTISEMENTS 


No.  28 

M  Steel  Motor  Car 

Two  Cyd*  Engine 
Valvcleii  Ak-CooUd 


lirbanks-Morse 

Combined 

Pumper 

U>e*    low    tT»ii>  mUm  mt 

well  ai  keroaene  m- 

gaaoline 

SaHabla     EconamictMl 


Oil  Engines 

Gas  and  Gasoline 

Engines 

Scales 

Hand  and  Push 

Can 

Water  Stations 

Coaling  Stations 

Steam  Pumps 

Air  Compressors 

Djmamos  and 

Motors 

Jac:ks 

Windmills 


OMS-Vikub  Af^ 


Fairbanks,  Morse  &  to.  ok^v, 


ADVERTISEMENTS 


301 


PUT 

THEM 


INTO  THE  HARDEST 
KIND   OF   SERVICE 


AMERICAN 

WIRE  ROPE  BLOCKS 


WILL  PROVE  THEIR  MAKINGS 
AND    MATERIALS    EVERY    TIME 

THEY  WILL  SAFEGUARD  THE  LIVES 
OF  YOUR  MEN,  YOUR  EXPENSIVE 
MATERIALS  AND  YOUR  EQUIPMENT. 
THEY  COST  NO  MORE  THAN  THE 
CHEAP    KIND— Fuf  They're  Worth  More 


AMERICAN  HOIST  &  DERRICK  COMPANY 

ST.  PAUL.  MINN. 

Denver 

Winnipeg 

Vancouver 

Edmonton 

Calgary 


Chicago 

Los  Angeles 

New  York 

vSeattle 

Pittsburg 

Portland 

New  Orleans 

Spokane 

San  Francisco 

ADVERTISEMENTS 


BOWMAN  DITCHER  AND  GRADER 


G>aIiDg  Station*  Water  Stabora  Water  Treating  Flanta 

B^ei  Wuhing  Plant*        Filtering  PUntt       Sand  Biatt  Ooiat 

Hoitts  and  Enginet      Pump*  and  Boilcn      Gai,  Gasoline 

and  Oil  Engina  Wato  Tanlu  and  Towen 

Tank  Fixture*  Water  and  Oil  Crane* 

Railroad  Ditcher  and  Giada 

T.  W.  Snow  Construction 

Company 

Incorporated 

EUsworth  Bldg.  Chicago,  DL 

WHUr„  SalwM  Afnl  Eamimm    SaUt   Aniif 

Qniikcy  A  CilewB 
NWmHiM    (UwYwhCilr 


ADVERTISEMENTS 


St.  Louis,  Iron  Mountain  &  Southern  R.  R.  Roundhoaae, 
Argenta,  Ar}^. 

The  fmelt  that  Cmtvf  Flexible  Cement  that  (o  auickly  ditintegnte  even  the  bert 

RoofiiiC  is   protecting  railroad   round-  of  metal  roof*,  while  it  ii  impervioua  to 

houaea,  train  iheda  and  other  building*  the  aevereat  weather  conditiona  in  any 

throughout  the  country,  is  poaitive  proof  climate. 

ofitaefficiencyand  durability  undetauch  tl         ^         i-  €•        -r       • 

tfTing  condition,  a.  tho«  encountered  ^^'""^a'^'^,^T°"V^V 

in  rJroad  roofin.,  work.  '^"^  cond,t»n  met  w.th.  a,J  each  « ihe 


111-  ■""■'  •"  "facloiy  TooF-apecificabon  po*. 

Carey  Roonj>K  »««  remarkable  re»iil-      ,jl,|e  fw  ju  paidcular  claw  o(  work. 


I  railroad  roofing  work, 
arey  Roofing  offers  rem> 
ance  to  the  destruiitive  sulphurous  fumes 

Water  and  Deunp-proofing  Products. 

Carer   Water  and  Damp-prooling  Pro-  "Percoproof  "  is  a  unique  damp.proof- 

ducta  are  guaranteed  to  serve  their  in-  ing  compound  for  concrete,  brick,  slone, 

lend edpuipoae under  any  circumstances,  tile   and  stucco  work  a'  ove   or  below 

Carey  Felts  and  Asphalt  are  the  tecog-  grade.     It  is  not  a  paint,  though  aim- 

nized  standardBfor  water-proofing  work.  ilaily  and  just  as  easily  appUed. 

Orzr  Branches  arc   cOBlpltttll'  «quip|Md  to  carrr  out  aar  rmAnB  cr 
watsr-^nooAntf  uulrftcl  vritli  suarmntAMi  matvruls  and  wariauuHhip. 

Ask  for  full  information.    Get  an  estimate. 


The  Philip  Carey  Company 


AnVEBTISEMENTS 


The 

"B.  &  M.  Special" 

Water  Closet 
Combination 


Illustration  shows  the 
essential  parts  of  this 
eminently  practical  and 
durable  outfit.  The 
earthen  closet  is  of  ex- 
tra thickness  and  is  pro- 
tected by  a  malleable 
iron  frame,  to  which  seat 
is  attached  by  our  spe- 
cial extra  heavy  brass 
hanper. 

Closet  can  be  furnished 
to  operate  by  Seat  Action 
instead  of  Pull  and  Chain 
if  desired. 

This  combination  has 
been  adopted  on  the 
Boston  &  Maine  and 
Maine  Central  Railroad 
Systems,  for  use  in  sta- 
tions, shops,  etc. 

We  are  manufacturers 
and  wholesale  dealers  in 
Plumbing,  Steam  and 
Gas  Supplies;  we  make  a 
specialty  of  Railroad 
and  Steamship  work. 


iVriiefar  descriptive 
Circular  of  the  B.  6-  M. 
Closet  Combination,  and 
for  our  general 
catalogues. 


F.  W.  Webb 

Mfg.  Co"P"y 


BOSTON 
MASS. 


ADVERTrSEMENTS 


StHi  ElBnlcd  Stnctan.  PHBtrliuU  RaJkMd  Co..  Jwht  Ciij.  N.  J. 

Probably  more  passengers  have  pzissed 
over  the  structure  illustrated  above  than  over  any 
other  railroad  viaduct  in  the  world. 

It  is  the  one  mile,  four  track  wide  steel  viaduct 
of  the  Pennsylvania  Railroad,  running  through 
Jersey  City. 

The  immense  amount  ti  ateel  contained  in  this  ibucluTe  was  pakited 
with  Dixon'a  Silica-Graphite  Paint  m  1690.  1901  and  1912, 
giving  eleven  years'  tervice  on  two  occasMU  under  roost  trying  conditions, 
as  the  structure  passes  through  the  manufacturing  section  of  the  city 
where  it  is  affected  by  gases  as  well  as  weather. 

Thk  nunple  U  ooly  one  of  ihouundi  of  remuksble  long  (nvice  recordi  of 
Dixon'i  Silica^Grapbite  Paint,  uid  we  challeogr  the  wotld  to  approach  anything 
iike  nich  a  itcord  wilh  •  meul  protective  pajnl. 

I>izoa'i  Silica-Graphite  Paint  miy  con  a  little  more,  but  unce  it  laMt  longn, 
■t  mean*  peat  economy  in  labai  and  matensl. 

EnginMii  will  enhance  theic  reputatioa  and  pleaie  iheir  client!  by  tpccifying  Dixon's 
SIliu-Graphite  Paint,  which  hni  been  inamifadureil  foe  neatly  fifty  yean  in  but 
One  Grade  for  the  preiervntion  ol  itiuiSural  Ued  w«k  contained  in  building!, 
bridge!,   etc.     It  interoled  in  good  paint  and  painting  wHle  lu  tor  tpedal  literature 

Joseph  Dixon  Crucible  Company 

MIntrt.  Imporlmrt  and  ManafatlmrTm  of  Graphilt 
ESTABLISHED    1827 

Jar*e7  Citr.  N.  J. 


ADVEBTISEMENTS 


THE 


Ellis 

Patent 
Bumping 

Posts 


n  Noted  f<)r 
gimplicily 
strength  and 
lasiing  qualities. 
Neat  in 
appearance. 
Occupy  little 

Adapted 
to  all  positions. 
Highest  Award 
at  the 
World-s  F^ir. 


Mechanical 
Mfg.  Co. 

Chicago,  lU. 


Slandard  PatMaferPast 


St>Dd>nt  FictfU    PMt 


ADVERTISE  M  E  N  TS 


U.  S.  WIND  ENGINE 
&  PUMP  CO. 

22  WATER  STREET 
BATAVIA,    ILLINOIS 


ENGINEERS 

and  Contractors 
for  Railway  Water 
Service 


Railroad  Water  Columns 

Tanks  with  Heavy  Hoops 

Tank  Fixtures  and  Valves 
Steel  and  Wood  Tank  Structures 

Pumping  Machines  of  All  Kinds 
Semaphores  and  Switch  Stands 


ADVERTISEMENTS 


SARCO  No.  6 

WATERPROOFING 


MoOm  Bt.  TlMduot— KaiuM  CltT  »r-  TwnnlMl,  Kmbmm  <ttr.  MO. 

STANDARD  FOR  PERMANENT  WORK 

The  «bove  cut  thows  SARCO  Waterproofing  and  Mastic  Work 
under  construction. 

The  structure  is  one  of  a  large  number  on  which  SARCO  is  being 
exclusively  used. 

The  combined  area  of  all  structures  being  covered  in  this  one  im- 
provement will  amount  to  OVER  30  ACRES. 


STANDARD  ASPHALT  &  RUBBER  CO. 

137  SO.  LA  SAIXE  ST.,  CHICAGO 


ADVEB  TISEMENTS 


BIG  RAILROAD  COMPANIES 

Use  REX  FLINTKOTE  ROOFING  Eitennvelj 


lO.IMO  Square  Feet  of  Bn  Tlbitkot*  Booflag-.     L^id  9  years  ago.     Still  i 
p6rfeot  condition. 


perfect  oondltlon. 


;o,00a  Square  F^t  Of  S«x  Fllntkota  Booll&r.    JMa  S  yeara  ago.    Still  In 


FLINTKOTE  MANUFACTURING  COMPANY 

ATaw   York  Chicago  Bottott  New  OHeata 


ADVEBTI SEM  E  N  TS 


TTie  Latest  Improved 

Poage  Water  Column 

Equipped  with  Fenner  Drop  Spoat 


Style  "H" 

Water  can  be  taken  quicker.  Cost  for  maintenance  is 
less  than  any  other  column. 

The  Fenner  Drop  Spout  has  five  feet  vertical  adjust- 
ment to  reach  highest  and  lowest  tenders  without  wasting 
water. 

The  three  feet  lateral  movement  of  the  spout  makes 
accurate  spotting  unnecessary.  This  saves  time  and  monev- 
The  lateral  movement  prevents  knocking  the  column  over 
should  locomotive  shift  with  spout  in  tender. 

The  open  telescopic  joint  without  packing,  or  working 
parts,  prevents  freezing  during  coldest  weather. 

Automatically  shuts  off  the  water.  Spout  when  re- 
leased returns  parallel  to  track  by  gravity. 

Writt   for  Att  Facta 

The  American  Valve  &  Meter  Co. 

aNCINNATI.  OHIO 


ADVEKTISEMENTS 


After  fighting  smoke,  buming  cinders  and  storm  Tor  seven  yeais, 
the  rooting  shown  above  on  the  old  Wells  Street  Station  of  the 
C  &  N.  W.  R.  R.  in  Chicago,  was  rolled  up  and  used  to  re-roof 
sevenl  suburban  stations.      It  is 

NEPDNSET 

PARDID  RDDFING 

This  likrd  wear  hu  not  takrn  the  life  out  of  the  ronliiig,  and  it  U  now  si*i>i([  pc>^- 
feet  service  io  its  new  locations.  A  good  life  insurance  risk  is  the  man  wLo  lives 
beyond  the  average  time — longer  llian  be  is  txpettrd  to  livr.  A  go>-d  roofing  is 
one  that  lasts  tongtr  than  is  necess.iry.  Thai's  wh:<I  NEPONSET  I'acuid  does.  An 
ideal  routing  fur  fdCtiiries,  blurchouses  and  farm  buildii>|is. 

g~tSf-       F.W.Bird&Son   ■       ,. 

.     EuUUhI  1795.    Cvudu  Plui.  Hwnihaa,  OnimnD 
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Caldwell  Machinery 


CAR  ICING  STATIONS 


CARTS        CRUSHERS       TROLLEY  SYSTEMS 

Endless  Chain  Conveyors,  Elevators 

Coaplct*  Equp>rat  far  icii|  at  re-idi(  nbif  nl*d  tnfHc  wHl  Icatl  pMiMc  Mq 


S*hJ  for  Sptial  Calalatm 

H.  W.  CALDWELL  &  SON   CO. 


ADVERTISEMENTS 


BUDA  BRIDGE  JACKS 

1 

Ball  Bearing  Jacks 

( Up  to  75  Tons  Capacity) 

Thp  Jack  with  the  positive 
•top—"  Po.stop  "—which  makes 
11  "tool  proof." 

Knuipp'd  with  special  ball 
bearluKH.  the  balls  bolnR  sepa- 
ralod  and  held  In  a  bronze  cage. 

The  screw  1?  hl^h  carbon  steel, 

cut.  They  are  dlrt-proot  and 
weather  proof.  All  our  Jacks 
are  tested  above  rated  capacity 
before  shipment. 

other  heavy-duty  jacks,  the 
Buda  JiickH  excel  In  speed  and 
convenience,  and  particularly 
In  safely,  n^  they  will  not  trip 

Buda  I 
Mo 

5rM 
tor 

ige  Gang 
■  Cars 

■f    msh©    Hfiveral 
yleo  or  railroad  gas- 
Ine  motor  cars.  Also 

ur      catalogue     free 

b  Buda  Co. 

Cbkifo 

vTMfc           St  LMi> 
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American 

Bridge 

Company 

of  New  York 


Engineers    and 
Contractors  for 


STRUCTURAL  STEEL  WORK 


OF  ALL 
DESCRIPTIONS 


CONTRACTING  OFFICES  IN 

PRINCIPAL  CITIES 
OF  THE   UNITED   STATES 

QCNCRAL    OFFICES 

HUDSON  TERMINAL,  30  CHURCH  STREET,  NEW  YORK 


aroiT    REPRESENTATnrES 

UNITED  STATES  STEEL  PRODUCTS 
COMPANY 

30  CUICH  STIEH  NEW  YORK 


PACinC  COAST   REPRESENTATIVES 

UNITED  STATES  STEEL  PRODUCTS 
COMPANY 

RIALTO  lUllDINO         SAN  FRANCISCO.  CALIF. 
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Timber  Bridges  and  Trestles 

MADE  SAFE 

against  fire  dropped  by  locomotives  and  their  life 
prolonged  by  one  coat  of 

Clapp's 

Fire  Resisting  Paint 


An  Inexpensive  Money, 
Property  Saver 


and 


You  need  such  protection 
We  have  the  goods 
We  wiU  **show  you" 
You  pay  nothing  down 


We  famish  the  paint  and 
it  must  do  all  we  claim  or 
we  lose 


Note  our  Make  Good  or  No  Pay  Proposition 
Could  anything  be  Fairer? 


The  Clapp  Fire  Resisting  Paint  Co. 

BRIDGEPORT,  CONN. 


ADVERTISEMENTS 


Crescent 

FUEL  OIL  PUMPING  ENGINE 


A  Crescent  Fuel  Oil  Engine 

pumping  against  ■  100  foot  head,  delivered  to  wutr  loner 
sufficient  wirer  to  supply  486  locomotives  using  5000  gallon* 
each,  at  a  fuel  cost  of  $3.90. 


Samuel  L.  Moore  &  Sons 
Corporation 

MAIN  OFFICE   AND  WORKS:     ELIZABETH,  N.   J..  U.  S.  A. 
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J-M  ASBESTOS  ROOFING 


Made  of  the  indestructible,  fire-proof 
minerals — Asbestos  and  Trinidad  Lake 
Asphalt — it  affords  perfect  protection 
against  6re,  acids  and  chemical  fumes,  heat 
and  cold.  It  forms  a  light,  coot,  durable 
roofing  for  any  building,  anywhere. 

Easily  applied — never  requires  coating, 
graveling  or  repairs. 

Tfiis  roofing  is  the  result  of  over  fifty 
years'  scientific  and  practical  experience, 
and  is  recognized  as  the  highest  type  of 
portable  or  ready  roofing.  J-M  Asbestos 
Roofing  is  used  on  many  of  the  largest 
ind  finest  buildings  in  all  parts  of  the 
;ountry. 

Write ourneareat  Branckfor 
Samples  and  CataU);ue  joj. 

J-M  TRANSITE  ASBESTOS 
WOOD   SMOKE  JACKS 

Made  of  that  fire-proof, 
acid-proof,  g  a  s-p  roof, 
rust-proof  mineral — A  s- 
beatos,  these  jacks  are 
practically  indestructible. 
They  do  not  collect  con- 
densation or  expand  and 
contract.  Are  light  in 
weight  and  made  for  all 
purposes. 


H.  W.  Johns-Manville  Co. 

^'^'^^;±^      ASBESTOS     'rJS:  ^^^ 


1  ff alo 

ndnnal 


iMillnnapnIls 

Kanan»Ulty 
\Ms  Angeles 

IXIUlHvlirC 


IV  York 

Iiul<.'lpblB 
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Chicago  Bridge  &  Iron  Works 


ENGINEERS,  MANUFA(^ 
TURERS,  CONTRACTORS 

DetigD — Mumfactore — CoBstnd 
Wkter  Tulu,  Studroe*,  OU  Tub, 
Cod  ChBtu.  Gu  Holden,  Brid|M, 
TuinUble*,  BuUiBgs,  Stnctord  Sted 

Metal  Structures  for 
Ereiy  Purpose 

Wrila  w  far  flaai,  iptcHiCTti— »  iW  prkx 
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The  Right 
o'Way 

For  Iweoty-cighl  yetn  ihe  Bow- 
KT  Safe  OilSlooge  Syitem  Spe- 
dtk  have  had  ■  clear  track.  1b 
all  ibat  time  ihere  hai  DCTec  beta 
a  file  or  accident  traceable  to  tbeir 
iiae.  QOver  a  niillioD  utiiEial  (neri, 
and  among  (he  booaten  are  many 
railroad  gsiaal  itoiekeepen. 

Let  lu  iend  you  our  new  Rail- 
road Booklet  No.  114  and  Ke 
what  the  railroad  mea  have  to  lay  lot  the  Bowier  SyHem. 

S.  F.  Bowser  &  Co.,  Inc.,  "-STiCni""" 

■caaih*  No  Tark  Ckka*.  MkaMH^  SI.  Laaia  I 


III  u(cl  ration     nhowi 


BATES  &   ROGERS 

CONSTRUCTION  CO. 

CIVIL   ENGINEERS  and  CONTRACTORS 
Specialties 

FOUNDATIONS 

CONCRETE  and  STONE 

MASONRY  FOR 

RAILROADS 

Old  Colony  BIdg.,  Room  88S,  Chicago,  III. 
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"Chicago  Pneumatic"    Air  Coiiqiressor 


GASOUNE  DRIVEN 


CHICAGO  PNEUMATIC  TOOL  COMPANY 

CHICAQO  Brandiu  Eveirwkare  NEW  YORK 


COLUMBIAN  MAIL  CRANE  CO..    Manufactaren  of 

The  Columbian  Steel  Mail  Crane 

wlik-li  IsUiR  LK'^•t  111  the   world.    In  iiw  on  HO  mllroatlii  In  Ihe  Unllnl  StnK-" 
Oiiiiiulii  mid  Otilm.    We    nisu    mnnufnetun-   StppI    Cattle  Gunrds  and    Mnll 


ture,    Wrltv  lor  riitiilofriif  Bn<l  prtci's. 

COLUMBIAN  MAIL  CRANE  CO.,    Colanbns,  0.,  U.  S.  A. 

KSTABI.IBHEDISn 


The  Patterson-Sargent  Company 

CAicwo  CLEVELAND  New  York 

nobracTaint 

roi  Iron  »o4  st»*i 


)VERTISEMENTS 


VIeloria  5hm|tit 


CORTRIGHT  METAL  SHINGLES 

Painted  Mow  Grwii  for  Railroad  Biiildingt 

A  BEAUTIFUL  >h>de  of  mou  gieen  hu  recently 
been  added  to  our  alock,  making  the  already  artas- 
tic  designs  gtJIl  more  attractive  and  especially  deiitable  lor 
stations,  towers,  etc.  Cortright  Shinglesate  fire-proof--' 
no  danger  of  flying  sparks  Iiom  a  passing  engine  igniting 
Toof — stocro  proof,  durable — with  proper  careWI  last  in- 
definitely — light  in  weight  and  modeiale  in  cost. 


We  should  like  to  (enil  >U  Rulwajr  offictaU  in- 
lereslad  in  canstmclion  ssmplos,  catalog  anit 
full  information.   Will  you  not  write  us  toda^? 


Cortright   Metal    Roofing  Co. 

Philadelphia  Chicago 


Full  Cycle 
Automatic 

COALING 
STATIONS 


Operataa   taccmtafuUy 
itndmr  adotn*  at  wtU 
a*  favorabU  con- 
dition*.    Svnw* 

any  nambtr  of 


WHITE    FOR    DETAIL 


WILLIAMS,  WHITE  &  CO. 

MOLINE,  ILL.,  U.  S.  A. 


ADVERTISEMENTS 


DICKINSON 


CHIMNEYS 

Mad*  t«  lit  all  e»iidlti«ns 
Fir*  Proof 

SMOKE  JACKS 
All  ISIV 

Manufaoturad  of    

Cast  Iron 
Wood,  plain  or 

fireprooioa 

Paul  Dickinson,  Inc. 

mtdreu'li'lISmll"**"'"""        Socurlly  BWb-  Chloa»o 


Protection  Brand 

THE 

ROOFING 

Without  an  Exposed 
Nail  Hole 

Won't   leak    at  the  joints.      Send  for  sample   showing  our 
Lap,  (Pat.    Nov.  18,  1902) 
NEEDS  NO    PAINTING 
Won't  Rust,  Rot  or  Corrode 


ASPHALT  READY  ROOFING  CO. 

9  CHURCH  ST.,  NEW  YORK 


ADVERTISEMENTS 


325 


BARKER  MAIL  CRANE 

SELF  ADJUSTING  SPRINGS 
STEEL  CASTINGS  ON  ARMS 

Makes  a  simple  long  lived  crane,  needs  very  little 
attention,  and  is  easily  repaired. 

SECTION  MEN  LOOK  AFTER  IT, 

ALL  IRON,  ASSEMBLED, 
PAINTED  AND  READY  TO  SET  UP. 

Price  $13.00 

$5.00  cheaper  than  you  can  build  a  wooden  crane 


Barker  Mail  Crane  G>. 


CUNTON 
IOWA 


The  leading  railway  journal  and  the  only  paper  that  completely 
covers  all  branches  of  railway  activity. 

Particular  attention  is  directed  to  the  "Maintenance  of  Way 
Daily.'*  These  are  the  only  daily  issues  (four  in  number)  published 
at  the  time  of  the  annual  meeting  of  the  American  Railway  Engineer- 
ing Association  that  report  the  proceedings  VERBATIM.  Yearly 
subscriptions  to  the  Railway  Age  Gazette,  including  all  Daily 
issues,  $5.00. 

The  third  issue  of  each  month  is  the  "Maintenance  of  Way 
Number,"  which  contains  a  section  devoted  exclusively  to  M.  of  W. 
subjects.  For  the  four  Maintenance  of  Way  Dailies  and  the  Main- 
tenance of  Way  Number  for  one  vear  we  make  a  special  subscription 
rate  of  $1.00. 

It  should  be  understood  that  engineering  subjects  are  discussed  in 
ec^or  issue  of  the  Railway  Age  Gazette.  However,  more  M.of  W. 
data  appears  in  the  third  issue  than  in  any  other  number. 


as  FULTON  ST. 
NEW    YORK 


TRANSPOR  TA  TION  BLDC. 
CHICAGO 


CITIZENS  BLDC. 
CLEVELAND 
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INDUSTRIAL  WORKS  BayGty.Mid 

Sales  AKencl*«:  Georgu  M.  Newhall  E-ngineering  Co.,  Phlladelplua.  it 
Chureh  St.,  NfW  York,  and  Oliver  BlflR.,  Pittsburg:  J.  G,  Mliler.  SI.  Louie;  F. 
H.  Hopklni  H  Co.,  Mon«rf«l;  J.  I.  Bloiml  &  Co..  Birmingham.  Ala.;  L*ng(i>td. 
Ilnoon  &  Myrrn.  San  Pranclsco. 


Wnching  Craittt  up  to  150   Toiu  Capacity,  P!h  Dritmn.   TraoMftr  TMn, 

Sitam  and  Eltelric  LoeomoHv*  Craitt  for  Yard  and  Coalmg  5>raic«,  Frvifil 

Station  Pillar  and  Traruftr  Cranm,  Magnmt  Crattm;  Crab  Backmtt 


-jR^diNEEraNG- 

fcr-t   AND  MAINTENANCE  OF  VW\Y  ^^ 


I  MAINTENANCE 

"Railway  Enginrrring and Matnttnanet  at  Way"iM  tha  only  paUictOMa 
which  i»  Tcmlrictmd  wholly  to  raUway  work  in  tha  anginatring  fimld. 

Each  iiaue  cantain*  article!  compiled  by  a  number  of  contribut- 
ing editors  (ivho  are  progreuive,  practical  men  holding  mpoii- 
sible  poaitions  in  railway  engineering  wrrice) 

An  amployt*  of  tlit  Bridf  Dapartmtnt  at  tht  Gnat  Narthtrm  aar*.  "  IT'S  A 

REAL  RAILWAY  MAN'S  PAPER." 

BOS  Manhattan  BIdg.  Sample  copy  on  request  Chicago 


THE  CONCRETE  AGE 


Devoted  to  the  interests  oE  Modern  Permanent  Construc- 
tion in  Monolithic  and  Reinforced  Concrete,  Concrete 
Blocks,  and  Cement-Concrete  Products.  Prire,  )Ll  .00  per 
year.     Sample  Copy  free. 

THE  CONCRETE  AGE,  Equitable  BdldiDg,  Atbita,  Ga. 
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IISSOURI  VALLEY  BRIDGE  &  IRON  CO. 


LEAVENWORTH,  KAN. 


ngineers  and 

Builders  off  Bridges 


Coneret*  mr  Masonry  PIsrs 
Pnsumatio  sr  Op%n 
Foundations.    Stool  Spans 
Vladuots,  Bulldlnos,  oto. 


71^6  Leading  Publication 

In  Your  Field 

The  most  widely  quoted  technical  Journal  in  tlu* 
world  devoted  to  a  Thorough,  Authoritative  and  I'n- 
biased    Recording   of   Current    Engrlneerlni?    Proprress 

and    Practice — Such    Is 

ENGINEERING  NEWS 

Published  weekly  In  the  interests  of  Civil,  Struc- 
tural, and  Oonsultingr  Kngrineers.  Railway  and  Public 
Servioo  Engineers,  Contracting  Engineers,  and  Man- 
ufacturers   of    Engineering    and    Contracting    E<iuip- 

ment  and   Supplies. 


Subscription  $S,00  per  annum 


Engineering 


505  Pearl  St. 

N«w  York 


CEMENT   WORLD— 

The  Best.  LMrztst  and  Host  Prsctlcal  Trade  Magazine  of  Cement  Construction. 

Edited  by  Men  of  Practical  Experience 

Each  number  contains  peispectives,  elevations,  floor  plans  and  de- 
tails of  Mfxlern.  Moderate-priced  Residences  of  Cement-Plaster,  Con- 
crete Blocks  and  Stuci  o.  witli  all  Information;  Schoolhouses,  (^hurches. 
Parm  Buildings.  Garages,  Barns,  etc. 

More  Illustrations,  More  Pages  of  Reading,  More  Practical  Information 

Than   Any   Other   Cement   Paper. 

"""Sf;?,^-!?:.-"*    CEMENT  WORLD    -'^t.'^P,^^'" 

?4I  Fifth  Avenue  Chicago,  Illinois 

Siil)scription  Price  $1.00  Per  Year,  Payable  in  Advance. 
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BRIDGE.  STATION  and  =^= 

TANK         PAINTS 


CHEESMAN  8.  ELUOT,      Owners 


•       GEO.  P.  NICH0L3  &  BRO. 

RAILROAD  MACHINERY 

TVofu/er  TahU* — Turntable   Tractorf — Drawbridge 

Machinery — Special  Machinery 

1090  Old  Colony  Building,  Chicago 


The 
Civil  Entineer'i  Pocket-Book 

Trautwine 

Company 

c  J  QQ  WILL  PURCHASE  FOR  Y0( 

™  wM  'VU      a   yesT-e   subHcrlptlan    to   THE    RAILWAY   AND    ENOINEeR'Nl 


'4 


>>srt 


lubHcrlptlan 
^^^  REVrEW,  Um  bMt  technical  railway  paper  published, 
^^~  of  RAILROAD  ENGINEERING,  a  book  by  Walter  Loiing  W>b^ 
B.,  containing  320  pagea,  160  Illustration  a,  bound  In  cloth  and  l*«tl« 
sizt'  1x9%  Inches,  completely  Uluatrated:  B.  manual  of  modern  prarlJr?  : 
railroad  building,  termlnalB,  maintenance  and  managemenL  Retail  pr*- 
13.00. 


>   EHeiN 


;i^imm 


JKS^ 
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Notes 


Track 


By  W.  M.  CAMP,  M.  AM.  SOC.  C.  E. 

Editor  Railway  and  Engineerini;  Review 


An  ExliMutiT*  Tr«atinmit  of  Track 
CoiMtraction  and  Mainteiuuic*  from 
tho  staiidpoiBt  of  Practk* 


R«TiMdEditioii 

1223  PacMMid  e37  nhutraftioiM 

In  12  Chapters  as  follows . 


I.  Track  Foundation. 

II.  Track  Materials. 

III.  Track  Laying. 
\.  Ballastins:. 


V.  Curves. 

VI.  Switching  Arrangements 

and  Appliances. 

VII.  Track  Maintenance. 

VIII.  Double  Tracking. 


IX.  Track  Tools. 

X.  Work  Trains. 

XI.  Miscellaneous. 

XII.  Organization. 


The  book  covers  in  much  detail  and  with  numerous  illustra- 
tions many  subjects  identified  with  the  Bridge  and  Building 
Department  of  a  railroad,  such  as  culverts,  highway  crossings, 
turn-table  and  drawbridge  joints,  tool  houses,  section  houses, 
boarding  trains,  wrecking  outfits  and  wrecking  work,  fence, 
cattle-guards,  bridge  floors,  bridge  end  construction,  snow  fence' 
snow  sheds,  bumping  posts,  sign  boards,  repairs  at  washouts,  track 
elevation  and  depression,  track  tanks,  ash  pits,  railway  gates  and 
track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track 
work,  and  particularly  to  modern  labor-saving  machinery  in  track 
service.  The  book  covers  broadly  a  large  variety  of  allied  subjects 
closely  connected  with  roadbed  and  track  construction,  and  mainte- 
nance of  the  same,  such  as  yard  layouts  and  switching  movements, 
interlocking  switches  and  signals,  automatic  electric  block  signals 
and  track  circuits,  principles  of  rail  design,  handling  ballast  and  fill- 
ing material,  steam  shovel  work,  fighting  snow,  tie  preservation* 
metal  and  concrete  ties,  capacity  of  single  track,  etc. 

TESTIMONIAL 

Mr.  B.  A.  Worth INGTON, President  Chicago  &  Alton  Ry..  says:  '7  have  one  of 
'he  first  copies  of  this  book  that  were  printed,  obtained  while  I  was  superintendent 
yfthe  Coast  Division  of  the  Southern  Pacific  Co.,  and  I  have  never  made  a  trip  over 
'he  road  since  that  time  when  it  was  not  at  my  elbow.  It  is  unquestionably  the  bes^ 
hook  on  track  that  has  ever  been  printed.  The  information  is  extremely  complete 
jftd  accurate  in  all  its  details.  I  do  not  knoiv  of  any  work  Printed  that  I  think  m 
fihan  I  do  of  Camp's  'Notes  on   Track.'  " 

Write   for  llluatrated  Circular  Giving  Full  List  of  Contenft 

W.  M.  CAMP,  Publisher 

Auburn  Park,    Cbicago,  111. 
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